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Another 

American 

Classic 



You can create your own ruf m lure classics, 
m the proud tradition oi yesterday's CfflMs- 
men It’s easy wilti |h& ShppSmilh MARK V 
— America's classic 5 - in - 1 woodworking 
tool 

The MARK V gives you the full capahulies 
of a table saw. vertical drill press horizontal 
boring machine, lathe and disc sanoer - in 
one easy-to-use. precision unit 

And the MARK V is the looi to si art with. . 
the system you grow with Whether you're 
ready lo tackle simple repairs or 
Chippendale classics, you'll Ned a Full range 
or MARK V Accessories Chat can make any 
1 00 easier. 

TheSfcopsrnfclh Difference 

Wilh Sftopsmiih you qm a dedication to 
woodwo thing, education. eapandabilily ol 
your future needs, and buyer protection 
Our pniJosnphy is represenied in the old- 
lashionod virtues or quality, value, pride arid 
craftsmanship': virtues present in our educa- 
tional [raining and products 

Your Specfel "Bonus'' 

Learn how the MARK V can help you do 
more projects more professionally. Send for 
your FREE MARK V Informal ion K<! today' 
You'll see just how easy it is lo make all 
those projects you've been dreaming about 
Included m this kil 19 "Mow To Determine 
Your &&$l Fower Tool &uy H 

You'll also receive a FREE one-year 
subscription ($6 0 Q vaFue) lo H AMDS ON, 
our Home Workshop Magazine packed wiib 
proved ideas and h&ipluJ tips You are unefe? 
no obligation So marl your card today 1 



Phone Toll Free: 1 - 800 - 22 B -3390 
In Nebraska: 1 - 800 - 642-8788 

Shopsmith Inc. 

Ths Home Workshop Company 
66^0 Poe Avenue 
Dayton, Ohio 45414-2531 

Quality woodworking toots ma<ta <n ihe u £ A 

*5hwm*h. imh: . ig & 4 

ShfrpnmiSN* n a epetfcrrcJ LndarnurM of Shop 3 mi Iti. ihe 

J Mail this 
; valuable 
j coupon 
j today! 

□ YES? 3 ieas# sand ma a Frtro 
■ MARK V Information Kit including the 
J fefpr maliufc booklet "How Tp 
] Determine Youf S^st Power T00F Buy " 
j And enter my name tor a FR EE on-e^ 

1 year su bscrrpl ion to H AN DS ON 1 
magazine l understand 1 am under no 
I obligation 
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IT TAKES A STRESS-TESTED OIL TO PROTECT YOU 
A HUNDRED MILES FROM NOWHERE. 







PENNZOll' 



e Lubri^ 



^11 US QUART! .9® 



Protect your hard-working RV engine with the oil that can stand 

the strain. 

When you and y our family travel So out-of'the-way pfaces r your RVis 
often the only lifeline you hove. In many coses, on RV engine is under o a 
much stress as a race cor. And there's no pit crew to help if you break down 
c hundred miles from nowhere. That's why you need □ motor oil that won't 
let you down. And that's why Pennzoii GT Performance has been stress- 
tested ond formulated in 5AE 20W-50 ond 20W-40 weights Special 
weights for tough protection. 

A multi- viscosity oil like Pennzoii GT Peformance is necessary for quick 
fluidity at startup. Pennzoi! GT Performance provides stress resistance to 
heat boHd-yp r due to hot driving conditions, as welt as superior lubrication. 
Pennioii GT Performance protects your engine in other important ways, 
too. GT Performance has special cleaning, cooling,, sealing ond lubricating 
properties that protect vehicles in dust, dirt, and other stressful environments. 

That's why you need Penn rail's stote-obthe-arl protection in your RV, 
Pennzdl— quality protection worth asking far. 





T AKE ADVANT AGE 

of oil movi&, sports, and specialty 
channels that other people have to 
pay for through cable subscription. AH 
of that and much, much more; chil- 
drens', adult, religious, music, elhnic, 
foreign and public programming. In 
oil there are well over tOG channels 
of mare program variety than you 
have ever dreamed of. 

JAKE A DVANTAGE 

of ihese fantastically low prices 
brought ta you from the first notional 
home satellite company. Sotellile re* 
caption systems oie becoming very 
popular In rhe U.S but most people 
are paying ortlflctglfy high prices be- 
cause they buy through companies 
that cen t afford huge volume dis- 
counts. 

TAKE ADVA NTAGE 

of this complete, high quality, full 
fledged satellite system. The Vatecot 
system Is not a cheapy roof-top imita- 
tion, if s the real thing. This system 
includes a 9 toot parabolic antenna 
Clorge enough to receive all 1 7 satel- 
lites over the oontfnenlal ILS-h a tap 
quarry signal receiver, □ polarity coi> 
trol, ond a high power, low noise 
ampuriet. This is not a kit, it is a fully 
manufactured satellite system ready 
to Inslall and enjoy after just □ few 
hours hook-up lime. Ihe Valscot 
satellite system is manufactured and 
warranted for live years by RokS 
Electronics, a leading manufacturer 
in ihe satellite Industry. 

TAKE ADVANTAGE 

of this offer and order your satellite 
system now for 



ONLY 

$ 949 “ 

can or mall your order in to: 



© 



Valscot Enterprises 



P.O. &QK G 
Red Bluff, CA 96GSO 




EDITOR'S 

NOTES 




Once you cut down a tire and jtart mak ing chain, 
you might as werr make a lot of them. This stack of 
parts awaits assembly by Jimmy Carter. 



W hen we read that former 
President Jimmy Carter 
had made four diairs that sold 
for $41.000— that's $10,250 
apiece — we figured he knew 
something we didn't. Espe- 
cially since we sometimes 
have a tough time giving 
away homemade things. As it 
turned out. the $41,000 was 
paid at a benefit auction, it 
may be worth that much to 
say your chairs were made by 
a former president of the Unit- 
ed States, President Carter, 
we learned, has been a woodworker front die time he was a hoy on the 
family farm. He's still a "down -home" type, affirms Science Editor Dennis 
Eskow. who says that the ex -president answers his own phone fif you 
know the number to call]. He builds well, too, In the living room of their 
Plains. Ga. home, the Carters still use a couch he mode 30 years ago 
Without Lite burdens of the White House. Mr. Carter now finds time to turn 
out a veritable assembly line of chairs. After all. if you cut a tree in your 
back yard, you might as well use all the wood. For instructions on 
handcrafting a hickory chair in the Carter manner, see Jimmy Carter, 
Craftsman (page 73). , At same future time, when wu're up to Our necks 
in neighbors and there's no uninhabited island to escape to. we'tl thank 
Frank P. Davidson for his vision of Life On Artificial Islands (page 76) 
Davidson thinks big. Macro, you might say. He's the author of the new 
book Macro: A Clear Vision Ol How Science And Technology Will Shape 
Our Future (William Morrow. $17,9$). A book review in The Wall Street 
Journal pretty well summed it up: "In Praise of Building Big," Man-made 
islands, are just one of [he large-scale public works — or macro-engineering 
enterprises — that he feels Fire praiseworthy endeavors When he last 
dropped by our office, he was on the way to a conference about moon 
bases built by NASA That's macro- thinking. , Those new cellular 
phones the kind you carry around in your car — have reached a new state 
of miniaturization. There's one now that can be carried in your hand (just 
as ihe man is doing in the photo), enabling ynu to have telephone 

conversations anywhere the cellu- 
lar system exists. For an update on 
mobile phones, see Phones On The 
Go ( pa g e 92 ) (’M's new ar t dir ector , 
John Johanek, took advantage of 
the telephone photo session to be 
introduced to PM readers. John 
tamo to PM from Now Shelter. 
where he was art director. He's a 
graduate of the Kendall School of 
Design in Grand Kapids, Mich. 




PJM'S new art director (second from left] 

casts a qu tolcaJ eye at the newest model of 
go anywhere- cellular telephones. 
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You'd think we + d have left well enough alone. 

DURACELL' batteries arc, after all, 
famous for their long life. 

At Dtiracell, however, well enough isn't 
quite good enough. 

So over the years, we've kept Irving to 
^ j . find ways to im prove them 

. t-jps ■ ■ I K i J jJ n.i i 



The result: Today's 
DU RAC ELL batteries 
last up to 20 percent 
lunger than the ones we 
made just three years ago 
And we H ll go right on 
improving them. 

Because on that score, 
we have a one-track mind . 





J m._. ■ I 




Hi na, 

m- 

n^r 












LETTERS 
TO THE EDITOR 




Another lost- 
in-ice mystery 

I was fascinated by your story about 
the World War 11 fighters buried an 
Greenland's icecap (The Lost Squad- 
ron, page 7R May '84). It reminded me 
of another tnstdn-icc mystery that you 
may know something about 

Whatever became of she mammoth 
vehicle that was built to accompany 
Admiral Byrd's expedition to Antarcti 
ca in 1940? 

li was called the Snow Cruiser and 
was supposed to be a giant mobile 
re search laboratory able to roam over 
the ice for thousands of miles, carrying 
scientists in comfort, 

If they can dig planes ou t of the tee in 
Greenland, is there any chance they'll 
ever find the Snow Cruiser 7 

KAY P HO BET 
j£FFER$OR WIS. 

According to the Goodyear Tire & 
Rubber Co which made the huge 10- 
foa:- diameter t ires for the vehicle, it 
was abandoned in Antarctica at the 
start of World War II and is still there In 
1 969. Dr Thomas Portlier, designer of 




fotACH IME 
SHOP 



TWIM250-HP 

DIESEL 

ENGINES 



HJ£L 
TANKS 

GALJ.fV AND 
DARKROOM 



DOUBLt- 

DECKER 

SUNK? 



RETRACTABLE 

WHEEL* 




Lost fnoniter; Byrd ’s vaunted Snow Cruller 
wa* S6 feel long, carried a crew of four and 
even piggybacked a plane For aerial explo- 
ration, it had an umefueled range of SrOOQ 
miles and stocked enough food for a year. 
The Ingenious use of alternately retracting 
wlieels enabled It to slide across 15-foot- 
wlde fee crevasses on its belly. 



the 5/zovv Cruiser reported having lo- 
cated it near Byrd's little America hose 
camp under what was i hen 12 feet of 



ice So faros is Anenvn today, however 
no recovery attempt has been made or 
is planned. 



Automated gate 

Some time ago a friend of mine wrote 
to you about his use of a m-pdifiod 
garage-door opener to operate a sliding 
gate ( betters , page 6, June ’82), He was 
swamped with requests for information 
on how to do it. 

For those who are interested, we 
now have plans available that sliow 
how to make the modification They're 
$10 postpaid from E. T. Horizons. Box 
1323, Lancaster, Calif. 93534. 

EUGENE L TEEDE 

I.ANCA5TE&. CAT-tr 

That was no Trans Am 

Your otherwise excellent story New 
Ufa For Your Old Car (page 106, May 
'B4) contained a glaring error. The red 
convertible identified as a r 69 Trans 
Am Is neither a Trans Am nor a 89. It s 
a 68 Firebird 400 

PAUL PAVTG 
CLARK5TON. W1CH 

If that convertible really were a '69 
Trans Am. it would be worth big bucks 



today. In 1969, there were 11,657 
Firebird convertibles built, but only 
eight of them wore Trans Ams! 

i w SMITH 
AKftON OHIO 

All ‘69 Trans Ams were white wkh 
blue trim,. That's how you can spot 
them Only three arc known to exist 
MICHAEL M TKACH 
WHJtES :UAkKfc, PA 

The car is. indeed, a *63 Firebird 400. 
It must have been wishful thinking r has 
led our caption writer 10 mistake it fora 
'89 Trans Am. 



Strikeout 

Your article Science Goes To Bat (page 
71, May ’84) mentioned the rehabilita- 
tion of Jim Bibby and Don Bobinson of 
the Pittsburgh Pirates, but incorrectly 
credited the facility where these play 
ers were treated They were operated 
on by Dr. Jack FaUla. Medical Director 
of the North Hills Sportsmedicine Cen- 
ter in Pittsburgh. After surgery, they 



underwent rehabilitation under my 
ca re. ns Director of Sportsmediane. 

STEVE V A LHCKClFE I JO ATC MS 
NORTH HILI.S HtthTHklEMUtfE CENTER 
Fnrs^uHGH 

Defying gravity? 

1 don't quite understand what holds up 
your ‘"gravity" bookshelves (4 Handy 
Home Accessories, page 102, Apr. '84). 

I realize that weight on the shelves 
keeps the uprights pressed against the 
wall, but what keeps the uprights from 
shifting sideways? 

The shelves look like a bouse of cards 
about to topple. And what happens if an 
earthquake strikes? 

r H. CAftflOl-L 
ItEHNUDN VA 

The shelves are notched to fn around 
r he upright posts, locking them into a 
rigid structure that can't shift sideways. 
Sn earthquake-prone areas, the tops of 
the uprights should be fastened to the 
Wall or conventional bookcase con- 
struction should be used instead. WM 
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[t takes more than copper to 
make a superior spark plug. 

The key to premium perform- 
ance lies in the spark plug's 
insulator nose. Quite simply, the 
longer the nose, the better the foul- 
ing protection. 

Had we added only copper to 
Copper Plus.® we could have 
lengthened our insulator nose by 
only 25%. 



But we added more than copper. 
We added a high conduct ivity 
nickel alloy electrode, a wide base 
insulator and Thermal Bonding. 

Together with copper, these 
features allowed us to lengthen our 
insulator nose by 100%. 

What copper adds to our plug is 
a superior heat range. What Copper 
Plus adds is superior performance, 
That’s why it’s the only spark plug 



backed with a money-back Per- 
formance Guam nteef 

* Offer ends Decsmter 31. Ay ialion and 

induslrlat plugs exce fried 



NOTHING 
SPARKS 
LIKE A 
CHAMPION 

C-ISHH C’hampiiitn .Spark Phug Company 
tatadn. Oi l -H&Gt 







BILL HARTFORD 



IMPORTS & 
MOTORSPORTS 









Ramarros doors open by sliding forward. 

(hinged doors on iwo-door coupes have 
10 be wide and are especially clumsy in 
parking lois). a one-piece, spiderlike 
from seal for driver and passenger and 
an automatic transmission switch on 
the dash ibr selecting your gears. It's 
unlikely it" II ever be produced bui with 
its sliding doors, the Kasnairo is the car 
I would warn lo park next to at the 
supermarket. 



Bimmer vs* Benz 

Ford and Chevy owners don't go at it 
much anymore* Thai type of allegiance 
is a thing of the past, as tar buyers open 
iheir minds to a whole range of choices, 
both foreign and domestic. In Germa- 
ny, however, where driving is a passion 
and choice of car a solemn vow. one 
great rivalry is very much alive; Mer- 
cedes-Benz vs. Bayerische Moioreri 
Worko. Both manufacturers have re- 
cently had sizzling performers for H&D 
and racetrack — M-B with the C- 111 



Le Car nouveau 



Cars of the world 



No wonder the Gabbiano was chosen 10 
be shown on the cover of World Cars 
W 84, The Renault -in spired, JtaJ De- 
sign gull- wing prototype is one of the 
most striking cars Lo come along in 
quite awhile. You'll spo more of it in the 
“Special Bodies" section of World Cars, 
along with other designs from studios 
like Bertone. Ghia. Fininfarina and 2u- 
gato. Other special sections in this 43fh 
page reference include a wrap-up of the 
B3 Grand I'rix season, reports on world 
auto production and 
— always the heart of 
the big annual — a 
country-hy- country 
(35 in all) compila- 
tion of more than 
V.000 air rent mod- 
els. World Car s 1934 
can be ordered from 
Herald Books. Box 
1?, Pelham. N.Y. World Cars 

1 0803 B $41.75. 



Corvette under the skin 

This Bertone design is loo new to be 
included in World Cars 1984, but it'll 
certainly get prominent display next 
year. The Italian coachbuilder’s Ha- 
ma rro idea car is done on a Corvette 



chassis, hut is not a Chevrolet project 
and can be said to bear no resemblance 
to the Vette. Wheelbase is the same. 

but overall length is 13 in. shorter 

Three ideas are explored in the de- 
sign: doors that slide forward on tracks 



tfamarro H built on 
Corvette ch3»iL 



and BMW with the M-l — but the face- 
off In early £5 will be on the street. A 
new car in the 5 -Series, the M535i. will 
be ready. BMW hopes, to keep 
faithful who may have been tempt- 
ed by the 1 6-valve Mercedes 
1 90 The power 
struggle will 
be waged on 
two fronts: 
from standing 
start to 60 mph 
and top speed. 



The competitors will hit 60 in about 7 
seconds, and top out between 140 and 
1 50 mph.. Stand back. M 



BMW M535I will jp on M B 1 90 E 23 1*. 



The second generation Renault Le Car: The new Laureate run a tough act to follow. 



One of the most successful cars ever 
made is about to be replaced. After 12 
glorious years as the No. 1 model sold 
in France, the itenault 5, as it's known 
there, will become the Laureate and 
will be completely reworked. The four- 
cylinder engine will finally get an east- 
west installation, ending the quirky 
Intrusion of the longitudinal arrange- 



ment between driver and passenger 
The new body, a lot more contempo- 
rary. will be 1.2 in. longer than the 5. 
and 3.5 in. wider. When the 5 came 
here in 1975 (see Driving The Renault 
5. page 124, Jan. '76), before it got the 
Le Car name, we were charmed by its 
high Personality Quotient, Wo Ye anx- 
ious to see if the Laureate has it, too. 
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a conscience. 



Honda lias always made good ears. 
Ffeople love them. But with any loved one, 
things can sometimes get emotional. 

Honda understands. And on our own 
we have set up a third-party arbitration 
program with the Better Business Bureau 
to give you an extra voice, if you need it. 

But please talk with your dealer first. 
And follow the problem-solving procedure 
described in your owners manual. 

m C rn Ift-rau Vl* I > Vl 



Our new program will help to resolve 
product-related questions about your 
Honda. This program is free. Just ask at 
any I fonda dealer for a booklet containing 
more information. 

Or call 800-521-1613. You see, Honda 
wants you and your I londa to have a long 
and happy relationship. It’s only right. 





Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Vouf Health. 



STEINWAY* is a trademark of Stastwy & Sans 
which does not make cr license ST EH LI N Ci "" Cigacenes. 

12 mg. "tar". t.Q mg. mcaiin-s ag. per cfgareliir by FiC method. 










NORMAN BECKER, RE. 



HOMEOWNERS' 

CLINIC 



Static electricity a shocking problem 



Static electricity is a problem at our 
house. My wife tries r o use additives in 
the washing machine and dryer to 
control il r hut it doesn't help. Every 
time / put on a sweater and taJc-e it off— 
especially the latter — I am hear crack- 
ling. The problem is the worst in the 
bedroom upstairs. Just walking across 
the carpeting. 1 can pick up static eier- 
tiiuly in my socks. It even seems to be 
in the air floating or hanging there. 
Wftal can be done about this ? — /tirin 
Siegel, East Greenbush. JV. Y 
Static electricity in the house is usu- 
ally more of a problem in the winter, 
when the relative humidity is very low. 



than in the summer when the humidity 
is high. This is a clue 10 how you can 
minimize the problem, 

Static electricity is the buildup of an 
electrical charge brought about by rub- 
bing two dissimilar nonconducting ma- 
terials together. Moist air is a bener 
conductor than dry air and. as such, 
helps dissipate the charge before it 
becomes noticeable. 

According to a Scandinavian new- 
technology magazine — tn an article on 
Danish heating, ventilating, air condi- 
tioning and energy technology — stud- 
ies have shown that in order to prevent 
static shock in rooms with carpets of 



Moss on roofs 

Our house, covered by asphalt shin- 
gles, is shaded by ibree? large oak trees 
In the winter rainy season, moss ap- 
pears between the separations jn the 
adjacent shingles A very rhld: growth 
of moss appears on the north and west 
sides of the roof During a rain, mois- 
ture oozes up under the shingles lifted 
by the moss and leaks down into the 
house. Last summer f scraped off all the 
moss and glued the edges of the shin- 
gles down with roofing cement, I low- 
even this winter the moss quickly re- 
formed and the roof is leaking again. Is 
there any way to keep die moss from 




INSIAiL 
BRASS SCREW 
FYF JM WOOD 
TftlArf 



The corrosive leading of copper wires 
stretched horizontally aaon a r«l at Inter- 
vals mould provide some moss control. 



reforming? I certainly dtr not want to 
cut down three beautiful old oak trees. 
If the house is reroofed, will the prob- 
lem WCtir? — A-f frank Collvn, LVa/nul 
Creek, Calif. 

If moss exists as a Ehin layer on the 
shingles, it can be removed by wetting 
down the shingles with a copper sulfate 
solution (W to */* ounce per 10 gallons 
of water) or a zinc chloride solution (1 0- 
percent zinc chloride and 90- percent 
Water}. Copper sulfate base good resid- 
ual effect, 

The chemical can damage shrubbery 
and is corrosive to metal Therefore, be 
careful with the overflow and make 
sure that gutters and downspouts are 
clean before you start. After treatment, 
Hush them thoroughly. When moss 
exists in clusters, it should be scraped 
off by hand. I fieri treated as described 
above 

Numerous chemical solutions are 
available in nurseries and garden sup- 
ply stores for use on roofs to kill moss. 
One such product, called De-Moss, is 
made by Safer Agro-Churn Inc. 72fi 
Center 5l. Box 550 Lewiston. N Y. 
14092. It comes in a 32-oz. container, 
costs about S 1 3 and covers a SOO-sq.-ft. 
area. Regardless of which chemical you 
use. follow directions carefully 

According to the Washington State 
Cooperative Extension, copper or gal- 
vanised ridges on a roof are often 
effective in keeping moss under control 
for about 10 ft. down from The ridge. IF a 
copper wire is stretched horizontally 
□cross a roof, the corrosive teaching of 
the copper should also provide mosh 
control for about 4 to 9 ft down. The 




wool, nylon, and some other synthetic 
fibers, the relative humidity should be 
higher than 40 or 50 percent . For 
carpets of cotton and sisal, the relative 
humidity should be higher than 30 or 
35 percent 

Some manufacturers have intro- 
duced conducting fibers In the carpet to 
minimise the problem. One such exam- 
ple is Monsanto's Ultron line. In addi- 
tion. there are products on the market 
such as Static Guard from the Alberto 
Culver Co . Melrose Park. 111... which can 
be sprayed onto a sweater or other 
article of clothing to eliminate static 
cling. Static Guard is available at your 
local supermarket A 6-oe spray can 
costs about $2.50, 



Cooperative Extension publishes an ex- 
cellent brochure about moss on roofs. 
Write King County Cooperative Exten- 
sion 312 Smith Tower Seattle Wash. 
98104, for KCH-1 Mbs s On Hoofs. 



Removing graffiti 

Louie lsbasse. Luling. La„ writes to 
inquire if we have heard of a certain 
graffiti remover for cement and brick, 

Louie, L haven't behind cf thatcnc, but 
you can send a stamped, sc If- ad - 
dressed envelope to Indiana Limestone 
Institute of America Inc . Suite 4no. 
Stone City Bank Rldg . Bedford. Jnd. 
47421. They'll send you ILJ Technote. 

1 'Graffiti Resistant Coatings' 1 and IU 
Technote tt "Graffiti Removers/' 



Aluminum siding update 

In "C loaning Aluminum Siding" 
(Homrawncr"* Clinic, page 32, May 
■■B4J. we inadvertently suggested that 
cleaning aluminum siding should pro- 
ceed from Top to bottom. Heavily soiled 
walls should be cleaned from The bot- 
tom up. This ke*eps hard-to-remove 
diny streaks from running down the 
wall. Soilax. a cleanser for use on walls, 
not siding, was also misidontified. Wf 



Du yyu /i.hti h rnrm» ■ jtl u ri imm rr> cw nipwr prubfa m f 
Send it to H&movwnprs' Clime. Popular Mechanics. 
324 Wart 57th St NWv ttwt N V JflOJA Lenars 

camxjr !*■ .ErmviTTad individually, i^hjC pm/jJr.rm pf 
iflP4prrhvf wilt tw drscumrf jn r/if* cn^wnn For 
memp hornp-rpparr and miiiftromncp help PM’t 
Home duldr £4 95 postpaid Sand fjnjnwf.'st 
m ft^auAij- SGM Riwtto City S-mtitan. 

Nmv Yor*. NY With 
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Weather Screen' gives your home extra protection 
because it screens out the weather. 




Wearhef Scitoti actual rspeli water 



Olympic Weather Screen Oil Stain has lin- 
seed oil and additives that penetrate wood 
and actually repel water 
So your home gets the protection it needs 
against the ravages of the weather 




Weather Screen help® preserve 
the beauty of wood. Because exha- f£ 
protection Weather Screen 
screens out the 
weather. 

We have the Inside on ouftfcte protection. 



J. DfetftJ UUW WFSU~ ^ 

er Screen 

oiy/i/ipTc 




ALL 

OUTDOORS 



Mi 







The take-it-with-you bike 



Folding bicycles have been around al- 
most as long as the bicycle itself. But 
the Hon Convertible Tolds down into a 8 
* 1 8 x 28-inch, 28-pound package and 
Oven slips into a nylon zipper bag. 
Thai's Urn smallest compact folding 
bike yet. Vou can pack up or set up the 
bike in about one minute using quick- 
release fasteners lhai stay attached to 
the bike so you can't lose them. 

Riding and braking characteristics ort 
this throe-speeder are very good for a 
foldaway. with no evidence of wobbling 
Or instability. The adjustable handle- 
bars and seat accommodate riders from 
4 -foot. 6 ’inches to 6- foot-6. The Hon 
Convertible comes with a luggage rack 
and a flip-up caster wheel that provides 
stability during setup or for wheeling 
the bike around in its folded-up mode. 

Price of the bike is S35G. plus another 
3 2 4 95 for the optional carry bag. The 
manufacturer is Hon Corp. Internation- 
al. 1526 West Wlnton Ave., Hayward, 
Calif. 94545, ( 415 ) 887 - 8759 - 



Evm though It's, foldable, the Hon fcleycr* 
li stable and comfortable to ride. 



Utir^Alre Is a canard with a twist. 

The main landing gear tube uses 
axially aligned fiberglass, which is 
stronger and more resilient Than fiber- 
glass inserts or crosshatch cloth com- 
posite. The tube- and Dacron -con- 
structed craft uses a 35-hp Cuyuna 
pusher engine with a 1,96-to-l belt- 
driven speed reduction. Setting up and 
tearing down is a one-man operation 
that takes 20 minutes. 

The Ultra -Aire is available ready to 
fly for 57,950. A complete kit costs 
55.985. Separately, the basic compo- 
1 nents cost $3,875. Contact Pinaire En- 
, qineering Inc.. Box 8232, Evansville, 
inri., 47715, or call (8 12) 477-0818. M 



Catamaran racing 

When Robert Hnnchley said that watch- 
ing a sailboat race was like watching 
grass grow, he wasn't talking about fast 
catamarans that can rip through water 
at a very respectable dip. It you'd like 
to sec a catamaran race, you'll have 
ample opportunity in the coming 
months. The Canadian National Cham- 
pionships will bo on Lake Winnipeg 
July 29 to 31; the Hobie 18 U S Nation- 
als at Corpus ChritiEi. Tex.. Sept. 18 to 
24; the 16' s at St. Petersburg Beach, 
Fla. r Oct. 2 to 8. Closing the champion- 
ship season will bo the Hobie 14 Nation- 
als in Ventura, Catif., Oct. .11 to Nov 4 
For a list of events, writs the World 
Hobie Class Assn.. 4925 East Ocean- 
side Blvd., Oceanside. Calif 92056. 

New ultralight 

The Ultra- Aire by Pinaire Engineering 
offers a standard canard configuration 
along with some interesting innova- 
tions. Most apparent is the sealed wing 
fin design used to mount the rudders 
and increase lift by blocking vortex 
generation over the tips. The fin also 
improves handling in cross winds. 



GE walkle-talkhe b a voke-actuatcd unit. 

Voice I model, which costs 539.95. 

The GE voice-actuated walkie-talkie 
comes with a headset and attached 
boom- type mike for hands-free com- 
mutation — perfect for activities such 
as bike: tiding The lightweight power- 



pack clips to your belt or fits in a shirt 
pocket You can override the voice 
actuation with a manual push-io-ialk 
button if you want to call for reinforce- 
mentis the way John Wayne did. 

Row your board 

Row your sailboard? Well it's more 
work than using wind power but think 
of the exercise and fun you can have. 
The Onboard Sliding Feet Rower is a 
20-pound rowing system that attaches 
to your sailboard in minutes without 
any tools, and without any alterations. 
Because the $4t X) conversion retains all 
The advantages of the sailboard, it's 
stable and easily rightable. Used with 
9-foot. 9 -inch sculls, which aren't in- 
cluded. you can row ac speeds in 7 
knots. It's from Onboard Products. 959 
Main St. Amesbury, Mass. 01913 



Rowing conversion use standard-slie oars. 



No-buttons walkie-talkie 

Now it's the walkie-talkie's turn lo be 
caughL up in the electronic re volution. 
No longer she bulky piece of equipment 
that brought in reinforcements to he- 
leagered troops in World War 11 movies, 
and a lot more sophisticated than the 
toy quality models around, the newest 
units are typified by General Electric's 
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Black & Decker. 

POWER TOOLS 




LIBERTY 

IWilHSWto 

I'M - ■" '* 



OFFICIAL 

For 99 years she’s extended her torch of freedom ~ 
to those who needed it most. But age, climate, and the 
wear and tear of billions of footsteps have weakened 
her Now it sourtum to stretch out a helping hand. 

Black &, Decker has joined with millions of Amer- 
icans to fund the restoration of the Statue of Liberty. 

But money isn't all were giving. As a leading manu- 
facturer of power tools, we re also donating our time, experience, 
and a whole line of tools to keep Miss Liberty strong. 

You can help For each selected Black & Decker profes- 
sional tool you buy through September 1984, we ll add $5 to 
the restoration fund in your name. See your local Black &l 
D ecker distributor or dealer for the details. Give this great lady 
the helping hand she needs. Get the tools built to give you the 
helping hand you need. 



BUILT LIKE A BLACK A DECKER. 



MORT SCHULTZ 



CAR 

CLINIC 




Electric fuel pump stumper 



\ f * l 98$ l : ' vtf i . 77 J O’v iw Vic fori- n s r r/j 
its i ! i. r jn.d eletdrk fuel pump And how 
ll, WfO, is n inking noist 1 If yi m Vr on r.virii 
the £rjr n sounds like hisstng On the 
/J ^ d/i . : J/rr?r ^ bu^sr 
Hfl" ofkjmni pump Wtis qutet for 
iihouf -j ivnf?fc 77io rep/aremem was 
quiet ter sever ol weeks .\7um / pm up 
with this mine? Thr dtxtk'r <md disirkrt 
rep fftjjp r know what rrr *!• \ — Hom/d 
fovfterford ™ address qiven 
They should know what Lo do lx. 1 



Too hot to handle 

77]r frVtidi-iLjhl switch shaft uMm 1979 
Hoick tifviem gets too hot to touch 
wiwn r ho insirumerc lights on >e.r fo 
hrj/f-brigftttlrss The dt-vjfor Scr;. - ■ ■ Ti 1 n r 
CrsW Ctifs have the Siinu' problem and 
there's no c\m> Wh&l\ going On?* 
Jdtnt 1 ! i Stone. Motion l<mo 

The dimmer yon set Those iristru- 
ini iit lights, ihc grti-aler the resistance 
m the switch rheostat As resistance 
im reuses he. it iin rensrs. Et you want to 
gel nd ot ihi j hot, .shaft svtilmn ji turning 
i ! h ■ tfiMmniem lights oil k^p i J mm on 
full hrighmess 

To my knowledge. heal generated by 
thv CJM switch has not caused the 
switch to Fait, or any other problem A 
rii *w switch may i leoerato less heal bui 
CVM won 1 ! guarantee it. Juki to bo sure, 
double check the black ground win? 
Emm 1 1 1 1 • hivutlujhi swils Ji to he i urtain 
it has a solid lujihmi non nr rhe ground 
I unci inti block loe.il cd in i hi ■ J i *WC! r 
Prewall draa. 

A couple of swingers 

Cati you te!} me why r ho temperature 
end luei gauges in my 1980 F 'id Mus- 
tang suddenly swing to '7 for an d I 
"Full ' r&sptHXivoiy. stay more for or . w 
ro three mi nukes and r hen return to | 
normal^ Thr engine isn’t overheating • 
and my find tanA Isn't Ml 7 hr dealer J 
can’t Lhipitraie ihe- tniuhlr. so hr says j 
he can 7 fix ir . — Athen P. Brown no ; 
address given 

Thu common deEiornirviiur is flip in - j 
strumetit vohaqt' regular or wbii h mn- I 
nails boll ejauges. This es ci bimci-il j 
device th-it works, hkc ,i sol of l fieri nu- 
stai lx nuts in a tn. aster The points [ 
pulsnii v sc I that 5 '/ vi il Es : i r« ’ mi| j plic^cE to i 



dusii ttie solution to this prnbEnm is m a 
service bulletin — -83-12- 1 1 to be eka«. 
1'he Esoase develops btir^usc? die botii 
which is clamped to the pump and is 
supposed to i.Sdmpen noise absorbs 
gastiEirio and swr'lls enu-uiih u« contact 
the bottom o! the? tuc?L lemk. As ihr> 

pump operates, noiM? ss transmitted 
ihmuyh the ixiui the tank and imu 
the car. The service bulk -i in suggesls 
installing d noise-tedmiion service kit 
(pan No! E3VZ-9B357AJ 



ihe i fringes In your tasu the points 
may be Stic ^iric,? together momentarily 
sending a full 12 units to the gauges. 
Tins tiirt cause the lowing. 

Jlepfui ing the- Insttumuut x-olEngu 
regulator will probably mjIv- your prob- 
lem. Hfrwever. unless s points stick to- 
gt^thn-r tear long pnnnds, no hrinn wilt 
iK.cui Ekn il die situation ber/ornes 
more acute a gauge raw hum out ji 
becoi ne deca I i h n Lied 



Discovery of recovery 

William Grussinger of Glen H&ad r N.Y. r 
believes that removing ihu cooliuit recov- 
ery cart k fivm d vehicJo, cir fenfring it dry, 
eventually causes corrosion that plugs the 
radiator I agree with him. Here's the way 
Bill tells Lf 

"A year ago, 1 drained tho recovery tank 
dry because it was cracked, and Losing 
coolant. The oliier day, I rtSfiTLOvfed the 
radiator cap for the Hrs* lime since thm to 
drain and clean the cooling sysiem. I found 
Uie radiator filled with corrosion. 

"Fearing □ severe blockage. I added er 
can of radiator flush and dmvf; the car tor 



Bumped off 

tin vc others t omplftini-d about trow | 
bumpers of 1980 Chry sler Newpoiis? 
The chrome on mine is blistering, Hus 
Chrysler nuxk 1 provisions to replace 
this part y IVte'f? can l hnd out if the 
i mn^my has responsibility lor this? — 
h v Banka. Ovt rhtnd Park, Kan 

Others Jiavu iiui writtefi about thi*, | 
dnd questioning doctors arid body 
shops in my nina [pads me to 
1 J Viit thi.s is not a wid^-Sproad pKiJ>krm, 
The i ausn may bt ikkx pitting I’ve 
found ihci; auto manufaaurors aru lib- 
ora tint htfir d 1 kiwuntes even .-i fter via r 
FftnliKs I'^piEE^ win r ii defects, such as 
ptHir plot mg. result bpcause □ f errors 
durinq production. 

Therefore, contoa l he Chrysler Zone 
Office tirtd ask them to send a techm 
cian lo examine the bumper. The ad 
dress of 1 he off lc c 1 near you is h ( Mi 
West B3rd St., Eio&t 22S8, U^miLsskI 
Pa.rk. Kan. 66202 (telephone number: I 
(913) 831-1600) 11 the decision goes i 
ciqamsi you you ran appeal m writing s 

i * flvtive eutti to &}/}& got 



two days, tc rfidn l du any good Tt\v 
eggiaru w &$ StorgUy Stagnant. M a l^st 
rftwrt, [ fillfHi the re ccwiery Umk with water 
aiid drovy lh« oar Start! for a rrtilti or two 
Then 3 flushed the cooling system, fil3f*d 
and flush&1 it again. "Rtal did iL. Ths 
systFim unp2ugge<i. 

Bill concludes. V T Fhjufc That a properly 
functLoniing cooEant recavery system keeps 
Ekir fram enCenrtg llie radiator, thus reduc- 
ing the chance of corrosion, ll also cremes 
pressure that will proniDtc coolant circula- 
tion — instead of stagnation— La the vohi- 
lIs's radiator/' 
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with electric starting, a S-speed transmission, and Kawasaki's exclusive 
Dual-Mode Differential, The Prairies also got oversize radial tires and I 

heavy-duty racks for carrying big payloads. 

You know a KLT works hard, hut wait till you see it 
' s' play, Kawasaki power flattens rough terrain. The deep' 

Ufa, padded seat keeps you comfortable- And those front and 

N* rear racks carry just as much hunting, fishing and 

v%r* r ^ camping equipment as working gear, Kawasaki's also 

y ' i got mud flaps, cargo bins, floor boards, covers, an 

1 engine guard, a power sprayer. .-just about every 

t optional accessory for 3-wheeled work or play. 

, \i So, come see the KLTZOOCor KLT250 Prairie at your Kawasaki dealer 

u " ^ V' 1 today. They’re hot off our assembly line in Lincoln, Nebraska. When 

people ask why you're always riding the 3-wheeler, you KdW3S8ki 
can smile and say, "I’m just ta kin’ care of business I’ Ur »be good tirajs idl 



Lm.k in iht cxc J uii vet Duil'Mode 
Dif^frnciaS (or Trac- 
tion pu l I mu powei Unlock 

if for riifhftr und canvLpr jurm- 



NEVERTOO TIRED TO WORK. ALWAYS READY TO PLAY. 



" - ' 
.;L 





Registered mail 



Them may be some confusion over how to 
hsv^ n*;w Lines regi-ste-ned with tine manu- 
facturers. The purpose of registration le Id 
have your purchase on file in case the Urey 
you buy oie recalled. Here's how registra- 
tion works: 

If you buy tires from a rie-aSeishkp Lhal’s 
owned or controlled by a lire manufactur- 
er, you dorVi haw io do anything. Just 



make sure the salesperson writes your 
name, address and the identification num- 
bers of Lfie tines you buy on a regtELraLLon 
farm. 

However, if you buy tires from an inde- 
pendent dealer., he records data on a 
postcard., but will give it lo you to mail 
Make sure to lilt in your pan of the card 
and mail it (use a 13-cern stamp). 



CAR CLINIC 

(Continued from page IS J 

to John Pprsonetta Manager of Owner 
Helm ions Chrysler Corp. ^frDni lotv- 
rence Ave.. Centerline, Mich, 48015. II 
ihe flriHil answer is no. Fm fllraid ii‘s the 
end of the line. Bui if you decide to qo 
ahead on your own and have the bump- 
er replated (it's anodized aluminum) by 
a body shop, the oast will be about 
$250 A new bum pur costs $350 

Water torture 

At 52.000 miles, the lubes of t he pulse 
valve assembly in my 1981 Pontiac: 
T1000 rusted through , When 1 took the 
valve off r he engine / found it filled 
vwtft water. T wo dealers I've spoken 
with don 7 know what causes water to 
build up in the valve fin you? A new 
assembly cost me $123* I d like to 
protect my investment. — Don Wil- 
liams Cleveland 

For those who aren’t familiar with 
the GM pul so air system. tl r s usod on 
many four- and six -cylinder engines to 
inject air into exhaust pons, so gnsas 
are burned in the exhaust manifold 
before they enter the ex ha use pipe 
This reduces levels of hydrocarbon* 
and carbon monoxide 

The pulse air system — us complete 
name is pulse air injection reactor sys- 



tem (PAJK) — has a main valve which 
con ’.i ins tViur check Vritvns One i hi i k 
valve is connected by a tube m each 
exhaust port These are the rube s that 
rusted 



As [lie engine fires, ii creates a 
pulsating pressure in the exhaust pons 
When the exhaust valve is closed pres- 
sure is negative in lhat port, and fresh 
air is town through the- check valve 




a 1 \ _ New cars are built lighter ^ 

i to save s So when you 

to Wi wanr P f electron 

. Here are a few tips to follow: 

* 1. THE RldHT HITCH. 

Hitches differ, the wrong one can cause body damage. Or 
tear out. Hitch World provides the hitch to fit your towing 
needs, using top brands? like Draw-Tite and Reese. Each 
bitch hes a nationwide warranty good as long as you 
own your row vehicle 

2. A TRANSMISSION COOLER. i 

j j j r fr Towing with 3 downside! oar causes 

heat bu itd-up in the transmission. Thai I 

can burn the transmission s fluid and \ 
Shorten its life. Hitch World selects and 
msiails a transmission cooler J ike Hayden, that extends 
the transmission's life by releasing the 
towing-caused heat 



A standard suspension is basically made to carry passengers. 
Frequent trailer towing can reduce Ihe life of your springs 
a nd shocks. H itch World i nstalls a if litis or air shocks , sue h as 
Monroe and Heilwig. that give your tow vehicle added 
k frame support, and reduce suspension and tire wear. 
NOW SAVE UP TO SIS 
This ad is good lor S5 off the price of a hitch, a 
transmission coqIg r, and a suspension system 
(Stfr maximum discount, offer expires 12/31/S4) 

It's all at your nearest Hitch World. Look in ihe White 
Pages under u-Haul Centers. Write tor a FREE 
HITCH GUIDE: HITCH WORLD, Dept PM. 

RQ. Box 21503. Phoenix, A2 65306 



r HITCH 
.WORLD 



at your U-HAUL Center 
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into the exhaust port, where it mixes 
with the hat exhaust gases to permit 
oxidation. 

What causes water buildup inside the 
PAIR valve? The interaction Of hoi and 
cold that results in condensation. This 
water drips into the tubes as the check 
valves operate and causes the tubes to 
rust. I bet if you took the PAIR valve 
apart, you'd find rusted check valves, 
toe. 

Originally, valves and tubes were 
made of regular steel The newer PAIR 
valve and tubes are stainless. Although 
water will still collect, the pans won't 
rust, 

The warranty period E'er replacing 
rusted PAIR parts is five years or 
50,000 miles, Although you exceed this 
by 2,000 miles.. Don. got in touch with 
the local GU Zone Office (see your 
owner's manual) and present your 
case. There's a chance you'll get your 
$1 23 back. 

Race car 

It currently tak&S five minutes, winter 
or summer, for my 1981 Chevy Citation 
four -cylinder engine to idle down after 
it's started first effing in the morning , or 
at other times when the engine's cold. 
A dealer has told me it ’s characteristic 
for this car Is he right? — J C Hare. 
Narrows. Va. 

The Citatson engine — indeed, any 
engine— will race as H warms up if one 

SEItVJCE TIPS 

• Owners of ChrysSer-buili T984 Con- 
quests with limited -slip differentials, 
Should IMHO Shat the lubricant recam 

1 mended in the Owner's and servkn man- 
uals may not be available. If this is the 
case, use Mupar Hypoid Lubricant (pert 
I No. 43 1 6069) to fill the geer case, then 
adds 4-oiince conlaimfr of Mope r H ypdid 
Gear Additive (No, 4318060). 

• Loose? nylon screens bn the undersides 
of rear speakers in l983- r 84 Honda lYtir- 
ludes and 1984 Accords can cause buzz- 
ing. Take off the speaker covers and 
remove [he screens 

■ Some 1394 Ford Escorts and Lynxes 
with power d oarlocks built early In Use 
production run may bo dlfBcuh to unlock 
ustng the key or may be stubborn when 
using the power switch. A dealer can tell 
you if the car needs a redesigned door 
latch actuator (part No. E4FZ-74218A 
42B for the right- hand side; Ne. E4F2- 
742"] 8A43-A for the left-hand side!, 

• IF your 19fiC> i, E4 <jM vehicle as 
equipped with a ChpvmlfcH made small 
block VS or 90" V6 £200- or 229ncu-iii.) 
engine and it has a rocker cover nli leak 
you can't stop, here 's encouraging news. 
Newly rftteasod Viioo rocker cover gas- 
kets and hardware lhai GM assures us 
will do the job are available. Use pun No. 
14082310 to order your new gaskets for 
a 90 r Vfl For a V8. use No. 140823 22 To 
clamp the cover tig tidy into place. g&L d 
reinforcement bracket (Wo. 14082321) 
and hold-down bolt (No. 9439930. 



or more adjustments are off-base. 
These are fast idle, choke coil lever, 
fast-idle cam. and choke-rod relation, 
and vacuum break. Before checking 
any adjustments, buy a can of carbure- 
tor cleaner and give the choke shaft and 
linkage a thorough washing. A tooth- 
brush saturated with cleaner does won- 
ders when you apply it to those parts. 

If a thorough cleaning of the choke 
and fast-idle mechanism does not solve 
the problem, inspect the carb 10 make 
sure aEl vacuum hoses are connected 
and in good, condition. Make sure the 
vacuum break shaft is fully extended 
with the engine off and retracts when 



the engine is started If it fails to per- 
form this way, replace the vacuum 
break. 

If the vacuum break checks Out ukay r 
you'll have to check the previously 
mentioned adjustments A choke valve 
angle gauge and □ service manual are 
needed for these somewhat complicat- 
ed adjustments. IF you don't have 
these, find a mechanic who does W® 



DO YOU HAVE A CAR PROBLEM? 

.fast ssk SforY .ilpaw it Srnrt yfMfr rjj/ 'sm-.v? ic? tl n 1 
f if i CVuim. factor UirChank > 22* West bht] St. 
Ptuw Yr.rJ( S' Y tOOtS Whrlv U-!ter> r,*nrtur Or 
itriswiv'ni jndiw'duafly pfotrffmb rJl^r mp of generai 
I'rWiVTiV wilt hi' itwuwr'it irl tfli- jjjfarnrl 
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DOUBLE-H BOOTS 

By Pichland Shoe Company 
30 N 3rd Street Womelsdorf. Pa. 19567 
Division of H. H. Brown Shoe Co Inc 
Since 1883 



THE HANDS AT THE DOCHLE-H MAKE BETTER BOOTS. 
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HOWBFGOODRICH 

MAKES SPORTS COUPES PERFORM: 



THE INNOVATIVE RADIAL T/A 60H. 





The Had ia J T/A * BOH— and 
Radial T A p ZQH — were designed 
specifically lot outstanding car 
per hi man ce Professional test drivers 
recently tested the Radial T/A SOH on 
an unmodified foreign sports coupe. 
The result: improved overall 
performance- 




BF GOODRICH 



T/M HIGH TECH 

m/Mradials 



aTSgHian BTrjQioMM f 












The s peed-rated Bad\al T A 60H and 
Radial T .4 7 OH aie engineered with 
advanced materials and technology; 
A. Special Head i ubbei compound 
piomofes outstanding traction- 
E. High void-Jo-mbbe; ratio i educes 
hf'droplaning for sapeih wet 
traction, 

C Computer optimized tread 
otters excellent handling. 

D High -modulus h&ad tillers help 
generate gujcJc steering response 



When equipped with the 
Radial T/A BOH, the test vehicle 
generated cs much as 0.7 98 g 5 dui mg 
lateral acceleration under dry road 
conditions. 60 to 0 mph dry stopping 
distance was as law as ■ 47.3 fee T, And 
fits test cor averaged i'29.53 seconds to 
complete a ddhcult 2,0 mile, 9- 1 urn 
road course: an impressive lap time 
attributable to the predictability and 
contra? ol the Radial T/A 6GH at the 
limit of adhesion. 



The BFGoodrtch Radial T A BOH and 
Radial TA 70H- a com bi naff on ol 
advanced hand h ng ch ar actei is tics 
derived tram the woild-iecognized 
Camp T A L raised white letter styling 
and the European H speed-rating. 
These unique tires are designed io 
make sports coupes perform. 



WE MAKE CARS PERFORM 







DANIEL CHARLES ROSS 
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C'mon in — the water's great! 



The first amphibious vehicle since the 
Amphicar will find its way into the 
United States via ASC (formerly Ameri- 
can Sunroof Cmrp.) and fthefoaLier Ma- 
chinen-und Armaturenhau GmbH 
(RMA) The four-seat aluminum Am- 
phi- Ranger 2800 SR is pictured hem 
ASC, perhaps the nation's foremost 
aftermarket design and fabrication 
house,, has turned out projects Like the 
Mustang Donvertible and much of the 
original design of the Cadillac Eldorado 
Biarritz, 

The Ampht-Ranger is an outgrowth 
of the German Trippelsch&n $GB swim 
mer of World War U vintage. KM A 
claims the Amphi- Ranger can hit the 
w E iter with no decrease in road speed. 
The propeller shaft extends from a 
cavity in the body by an electric motor 
and, in aquatic duly, the driver can run 
through the gears just like on land. The 
underside, or hull is a seamless alumi- 
num sheet enclosing the complete un- 
derbody, eliminating the need for off- 
road skid plates or scaling mechanicals 
from exposure to water. KM A claims 
the vehicle is water-, mud-, sandstorm- 
and insect-proof 

U-3- versions will be powered by a 



Ford ad flap 

Seen the Ford ads claiming that their 
Thunderbird Turbo Coupe is faster 
around a handling course than BMW's 
twice-as-costly 633CS1? If not, you bet- 
ter took quickly- because Ford has with- 
drawn the campaign. In an out-of-court 
settlement. Ford promised to stop the 
ads and thereby not offend the folks 
who also happen to supply Turbodiesel 
Sixes for the Continental Mark VII. 

The controversy began when Ford 
publicized the results of a comparison 
test conducted by the editors of Car and 
driver magazine at the request of Ford. 
Ford termed the T-bird as "the winner’” 
on the basis of 1. 0-second- per-Lap 
quicker time through their one-mile 
closed-handling course. 4, Nidv so.'* 
said BMW and threatened to sue. con- 
tending that the comparison, per- 
formed at Ford’s Dearborn test facility, 
may have been unfair RMW did not 
deny that the Turbo- Bird bean he Bim- 
mer around Ford's private test track, 
but objected to the ad s contention tbei 
the T-Bird could !L outhandle J ' a BMW 



Fgrd 2. 8 -liter VG with a twin-choke 
carburetor pumping premium unlead- 
ed fuel producing 135 hp at 5.200 rpm. 
It should reach the RMA-claimed 75 
mph on terra firrm since its estimated 
GVW is just over 1.000 pounds 



Hidden costs 

You buy a turbocharged car because it 
gives big engine performance with 
small displacement economy, right? 
Th t it axiom may hold true for fuel 
consumption, hut overall costs are 
higher for turbo cars, That's the find- 
ings of the people at Runzhcimer and 
Co Inc., a Wisconsin-based consulting 
firm. 

Take a 3.8-Liier V6-equipped Buick 
Regal. for instance. Their study shows 
that the pressurized version costs an 
extra $517 to own each year due pri- 
marily to higher purchase price, li- 
cense- insurance and depreciation costs 
over a three-year/BO.OOO-mifo owner- 
ship period. Higher operating expenses 
(maintenance, fuel and oil costs) make 
up only a quarter of the extra price of 
turbo ownership. 

Dodge's 600 model fared better at a 
mere Si 75 cost differential. Still, the 
extra oomph and complexity of a 
forced -induction car definitely has its 
price and now we know exactly what 
that price is 



Power is transmitted to the 5.3X 3 6- 
inch road wheels via a manual gearbox, 
with four forward gears and one re- 
verse each for on-road and off. Steering 
is rack and pinion., brakes four-comer 
disc- and suspension fully independent 
Watch future issues for a complete 
Firsthand Report 



Domestics for export 

Never mind ihai Ijnaiioarfs of cans built 
offshore are brought to the United 
States each year. At least two Detroit 
automakers aren't lotting any grass 
grow under their export wheels. 

AMC/Jeep begins production this 
monsh of the ECE (Economic Commis- 
sion for Europe) Cherokees. primarily 
for sale in burn pc. Changes include 
Euro-spec headlights, tailhghts, glass 
and a signifEcant absence of emissions 
gear. At [oast, emissions gear as we 
know it. since the ECE model needs 
only to meet routine European emis- 
sions standards The Jeep will be sold 
in France and other countries with the 
GM-stipplied 2.8-liter VG or the Re- 
nault-supplied four-cylinder turbndio- 
seL 

The ECE Cherokee won't bn cheap 
due to the exchange rate between U.S 
dollars *ind foreign currency. It'll sell for 
several thousand dollars more there 
[han it does here. 

Chevrolet has introduced its new 
(Fit ivaSff lum tv pa&v 
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Ford Escort 

spends less time in the air 

than these 
Japanese imports. 






Ford Escort has been 
carefully engineered to 
help lower your cost of 
ownership by reducing 
required scheduled 
maintenance operations. 



Number of Scheduled 
Maintenance 
Operations HequjrecT 



Honda Accord 58 

Nissan Sentra 5^ 

Toyota Tercel 3? 

Ford Escort 20 



The chan above shows 
just how well it stacks 
up against the leading 
Japanese imports. 

Escort's efficient CVH 
engine will also do its 



part to help keep your 
operating costs way down. 
[37] ERAEst. MPG + ' 

56 Est. my** 

So enjoy Kurd Escort’s 
economy and from- wheel 
drive. The smooth ride of 
its four-wheel independent 
suspension. ITie surprising 
room of Its comfortable 
interior. And spend more 
lime on the road h and less 
time up on the hoist 



The Best- Built 
American Cars. 



Based on a consumer 
survey, Ford makes the 



best-built American cars. 
The survey measured 
owner-reported problems 
during the first three 
months of ownership of 
1983 cars designed and 
built in the U.5. 



Plus a Lifetime 
Service Guarantee- 



Participating Ford Deal- 
ers s^nd behind their work 
in writing with a free Life- 
time Service Guarantee No 
other car companies' deal 
era, foreign or domestic, 
offer this kind of security. 
Nobody. See your panici- 



*For five? years or S0,000 
mites. Scheduled! maince 
nance performed J[ regular 
intervals Is, of course, essen- 
tial But don't forget thai 
exher vehicle checks ( fl uid 
levels, lire pressure, head- 
light alicnmeni, etc.) also 
should be performed peri- 
odicalfy by you or a quai- 
ififtd technician. Vehicles In 
Severe use require additional 
maintenance 



"For comparison. Your mileage 
may van' depending on speed, 
trip length* weather Actual 
highw,^ mileage lowr. Escort 
mileage applicable to sedans 
wiih FS engine and without 
power steering and A/C. hfut 
available in California 



Get it together — 
Buckle up 



Ml 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 






Kings 9 mg ta: 5 ra n-:: ! lOQi^eg 1- ; '* irs - 

100 5 Me-« rD ut 0 ? ;T ” Sfrirr Mir 64 







MERIT 



DETROIT LISTENING POST (Continued from page 24} 



Corvette to the Kuro market, loo. 
Changes were made 10 the All-Ameri- 
can 5 port s car's rear end to facilitate 
European license plates New glass. 
Sights, radios and mirrors were installed 
for continental customers. The Cor- 
vette gets an "open-loop" version of its 
standard engine (Less emissions equip- 
ment and perhaps more horsepower). 

Never-to-be T-bird GT 

Languishing in a garage somewhere in 
Dearborn is one rod -hot Ford we're 



never likely to see in production. ll r s a 
Thunderbird with the Turbo Coupe 
chassis and the 2GS-hp 302 VS from the 
Mustang GT. The f 3 K guys admit that 
everyone has asked Edr a package Kike 
this, hut the decision not to build ii goes 
right to the top levels of Ford Motor Co. 

It seems thal this particular corpo- 
rate bigwig has the Mustang cast as the 
sole Vfi muscle car for Ford, and sees 
the T-bird as a Euro-'ype technology 
leader His plan? Develop a 2. 5- 1 iter 
double overhead cam fuel-injected 
Four to install. Not enough power you 



say? How about if we top it off with a 
supercharger? Yes. how about it? Still, 
we'd like a drive in the VS version. 

Ford Aerostar delayed 

The downsized Ford Aerostat minivan 
{Detroit listening Post page 1 A May 
34) won't see the showroom Hour as 
planned. Wo originally thought the 2.3- 
liter seven -sealer would debut late this 
year, but now 1 sources at Ford say it 
won't be ready until perhaps April of 
1985. 

Ford's St Louis assembly plant is 
being converted to produce the first 
pilot vehicles an December 134 Ford is 
planning a spring introduction, noting 
that some press reports peg April 17 as 
Ford's historically successful intro date. 
The Mustang and other Ford success 
stories debuted on that date 

Ear to the ground 

Plastic engine to race: Amoco Chemi- 
cals Corp. i5 supplying Torkrn. a graph- 
ite-reinforced. injection ■ molded plastic. 
to PoLimotor Research Ing. for use in an 
experimental 163-pound plastic racing 
engine, only 68 pounds of which are 
metal parts. The engine will power a 
Lola TfilB in at least five, and perhaps 
as many as seven, [MSA races this year 

Short drives: Euick Century T Type is 
a nice execution of the sporty sedan 
theme, with good V6 power underfoot 
and Buick quality all-around. It could 
use sdffer suspension but remains a 
good city/coumry tourer. 

Pontiac 2000 Sunbtrd Convertible is 
a hot one at 1 $0 hp, righ! at the edge of 
what this Turbocharged 1.3-liter Four J- 
chassis can handle Although it has 
gobs of power, there's altogether too 
much torque steer. Yup. there are nor- 
mal convertible rattles, but you sure 
don’t notice 'em when die top's down 

Chevrolet Sprint This truly is the 
Lict lest Samurai, Chevy's bow-tio Logo 
notwithstanding. This '85 built by Su- 
zuki was optioned up with radio and 
A/C, but it's said to see retail beginning 
at as Little as $4,949! Thai's $41 less 
than the cheapest Chevetie Scooter. Its 
parky 1.0- liter, three-cyhnder gave 
yeoman service through a fivn-specd 
manual, but was buzzy at higher rpms. 
Tile car's quality was good, but retains 
the low-buck plasuc-hhge look and feel 

Cadillac Sedan DeVille; The brand- 
new front-drive Cadillac joins the Bufcck 
Etcctra T Type as the best examples of 
the GM G-c^r exercise. 'Jhoiigh han- 
dling ts vague .*nd ride soft. its a 
traditional Cadillac in a downsized, at- 
tractive package, perfectly suited to its 
audience. Big options, big price, big 
impact. Folks pomf at this car. Wt 



THE ORIGMAL. 

COPIED 

BUT 

UNMATCHED. 

Wo inrtfdvd this stylo vt plier. lmp*pvod it with pcvtonlod spn't-dip adjustment- 
Impr^y^d ir ooal n with opr patented iiretE resisting flange. And still again* wit h ouf 
new P^liMAljQC^fpiitener. Al\ of which is why longue and groove- pliers by dny 
other name can't match CHANNEL LOCK. Be sure mot name is on me pliers you 
boy. Send for free catalog. Channellock, Inc., MeadriUe, Pc. 16335 

To oh by 




28 



POPULAR MECHANICS » AUGUST 1984 




t L- ** d -' ' 



Tm tollin' you.. I figured they could never make 
a work boot that was tight and tough, no way* 
Tough always had to be heavy. ..you know? Like the 

1 boots l used to hove; sure, they were tough, but it was 
like weohn' lead weights! These Work Utes, though, 
they're somethin' else ... tike I sold, they're light, they're 
comfortable, and theyVe got guts. . man, the^re 
the greatest boots I ever went to work in!' 

America goes to work in 

WOLVERINE 



Iim; Ml 49351 







Spring squeezer 

Changincja MacPherson strut isn't diffi- 
cult. bui you do have to compress a big 
coil spring. To do that saFely you should 
use? the right tool. A new compressor I 
tried has a push -typo safety latch to 
keep it locked in place (shown un- 
latched below). 

The spring hook has a tapered grip to 
follow the angle of the GO U spring, 
which also contributes to security. The 
Tool showed no signs of slippage as l 

tiffhtened it, List is only $66 for two 

compressor screws, S95 for throe. 

(Three compressors are recommended 
for large springs 
such as GM's X 
and A-bodies and 
all Chrysler Front - 
drives except Omni 
and Horizon). The 
spring compressors 
are marketed by 
Grand Performance 
Tools, 501 Phillips 
Ave... Toledo, Ohio 
43612. and Owa- 
ronna Tool Co.. 
Owatpnna, Minn. 
55060. 

— Fete Warren 



Driveway dreams: 
A portable lift! 

What better way to keep the family car 
away from your teenagers than 10 put it 
6 feel in the air? Mobilchoist 4400 will 
do the job safely, and give you a handy 
movable lift for every kind of auto 
servicing. 

The Mobilehoist will lift a 4.400- 
pound vehicle to 6V? feet and needs 
only 110- volt a.c. power, Its 

Lamborghini -built hydraulic pump has. 
a preset bypass valve to prevent lifting 
more than die hoist's capacity Safety 
features Include a dual spring -loaded 
lockpin. system to prevent the carriage 
from dropping in case the hydraulic 
system Fails. 

Mubilehoist Is supplied with a crane 
attachment for doing engine swaps or 
even unloading pallets from a truck. 
Wheels at each corner let you move the 
hoist and its load easily The Mobile- 
hoist 4400 sells for S3, 695, complete 



Seal p uller 

Removing a stuck valve stem oil seal on 
an overhead cam engine with recessed 
valve springs can be a real struggle. A 
now split-collet slide hammer loot 1 
tried not only fit in easily but enabled 
me to pop out the seel in a few seconds. 



Slide hammer oil seal puller as Ideal tool 
for recessed valve stems of obc heads. 

Just push the tool down to force the 
collet onto the seal, then push on a 
knurled sleeve that squeezes the jaws 
of the collet together, locking it in place, 
Operate the slide hammer and the seal 
comes right up. 

At $36.50. this tool isn'T pocket 
change, bui it's something to remem- 
ber if you ‘re stuck in the middle of a job 
The slide hammer is Wo 57900, the 
collet No. 57920 and the combo is made 
by Lisle dorp., Glarinda. Iowa 51632. 
and sold in auto parts stores. 

— Fefe Wanryn 



Shaped 

hoses 



the MoldabJe 5 nape N FJt hole uses a wire 
relnfomnittm to hold any shape desired. 

Neat and orderly is how J like to see the 
engine compartment of my car. The 
Gates Rubber Co. can help with its 
Shape N Fit heater hose, designed for 
custom installations or as an alternative 
\o molded hoses 

Made in 7*- h 7®~. arid Y<-in. l.D. sizes. 
Shape N Fit has a built in heavy- gauge 
spine wire that holds any contour its 
hem to. A spiral wire reinforcement lets 
you make small radius bends without 
putting any kiriki> in the hose. 

Check your auto pans store for 
Shape N Fit. Or you can contact Gatos 
Rubber Co. r tiox SB&7 Denver, Colo. 
BD217.— JV.S.Af. 



THE 

PM GARAGE 



The 



with a four -year parts and labor war- 
ranty and four adjustable jackstands. 
Tell your friends to contact Mobilehoist 



Eurocalifomia 
Rlvd., San 
for your 



Sports Arena 
921 10, in time 
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Now, Quaker State comes 
in clean, easy to pour plastic bottles. 

Exclusively. 



‘ » NN&VLVAhlA CMDi CKUC* OX- 



QUAKER 



STATE 



IMM9) 



MOTOR OIL 



That Quaker State quality 
America has trusted for over 
70 years now comes in the 
most convenient containers 
you can buy. They're a cinch 
to open, pour and reseal. 
That means if your oil is less 
than a quart low you can 
top it off and save the rest 
For later. 

Quaker State's leading 
motor oils are refined from 
100% Pennsylvania Grade 
Crude. So now you get 100% 
Penn-Grade protection. And 
0% mess 

8e$t of all, it's made to 
cast you nothing e*tra, 

And if the new bottle isn't 
in your stone now, it'll be 
there soon. 
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Today you need an oil this good in a package this good. 
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WE BUILD OUR STOVES 
WITHOUT COMPROMISE. 




■L 



x&mxax. 








When considering a stare or fireplace insert, 
ft's difficult to know wfiut fedfuni are impor- 
tant* At Con&otidated Dot chutes!. oa r approach 
to your concerns and questions is t-fty 
straightforward. We huUd our stores without 
compromise. Ail the important features are 
built-in so tfi2tf will he there when you need 
them. And u e start uith safety. Each unit ex- 
ceeds aff safety requirements. Cfean-huminy 
Catalytic models are available ta meet the ex- 
pected safety and pollution contra! re- 
quirements of the 1990's now. To eery safe 
operation we Odd efficiency in an airtight 
design with precision controlled combustion, 
Isiny fjur staves* customers consistently report 
fuel savings of SG%> 70% t even when 
they concerted from conventional heating. You 
can expect exceptional savings too. 

WOOD & COAL 
BURNING CAPABILITIES 

Tb safety and efficiency w add wood and coal 
tapabililurs, because fuel flexibility is as In- 
valuable as are the coal-related features — 
even if you never bum coal. An a&hpan. ash- 
bin and shaker grate are essential fnr homing 
coal. Will) wuod they ilrL' fuse plain useful — 
for quick lire starting and easy* dean ash 
removal. Most stoves bum wood or coal and 
require Costly additional parts and time- 
consuming steps to convert from one fuel In 
the other. Out conversion lakes JO seconds. 

Our most popular models provide both radiant 
and convection (circulating! heating. Heat k 
egalitarian. It radiates in all directions, in- 
cluding the less productive ones — bottom 
and back. Our convection systems channel 
tobtm air from bottom, back, and top through 
unobtrusive vtn| s on the stove front. 

HAND CAST 

AIRTIGHT CONSTRUCTION 

Our sin are made entirely from casMron, 
band cast and assembled from pure; virgin 
grey Iron. They are airtight to the point that 
-ran our smallest stoves can hold a lire 
through the night. Our larger units, tit at 
daybreak, will Still be heating your home well 
after sunset on a single loading of wood. With 
coal, the burning times are even lunger. Alt 
models, including inserts, have polished cook- 
ing tops. Most load from front of side, 

Ceramic glass windows art- standard, as is a 
screen for open-hearth burning 

FEDERAL PERIOD STYLING 

While concern rating on function, wir haven't 
compromised on appearance either. We've 
employed the simple clear lines of Federal 
period architecture (lSIti-lftMty, -as elegant to- 
day at it was then, to create a unique and 
beautiful pattern of raised lines and arches. 

Our distinctive pebble finish and solid brass 
trim frtghlighi khe classic styling, We know out 
stoves will frequently be sited in living rooms 
and we've gone to great lengths to assure they 
belong there. Those of you who eventually 
own a Consolidated Dutehwgst stove will find 
our trademark pebble finish is nftt Einly 
beaultfui, but also increases our stoves' radianl 
surfaces by over onerthird. Even while stress- 
ing appearance wc nevzr forget performance! 

A COMP LETE UNIT 

We don 1 ! believe in option^ Tbo often they 
mask essential features which mu.sE be pur- 



chased to make a stove useable. Our list of op- 
tions makes quick reading. A Coming 
Catalytic Combustor to reduce both Creosote 
build-up and pollution fas much as 90%) and 
increase combustion efficiency tup to 50%}. A 
100 cfm dual-speed fan (standard on inserts? 
enhances conwcKnn airflow fivefold- A flue 
adapter facilitates mounting pipe in tight 
quarters. A decorative brass rail and mitten 
rack complete the stove options. All else is 
standard, including a StMLiy money-back 
guarantee, 3-year warranty and delivery to 
your door. 

FREE CATALYTIC 
COMBUSTOR THIS FALL 

To introduce: our line of alE-eatatytk adaptable 
stows, we will he giving away a Coming 
Catalytic Combustor absolutely free with each 
stow purchased this fall This year we re- 
engineered wry nne of our stswes so that 
they would he capable of catalytic combustion 
by the simple addition of a catalytic element. 
Wc feel the astounding results achieved by the 
Coining Combustor, in terms, of improved effi- 
ciency, cleaner air. and stove safety, warrant 
everyone having a catalytic stove now To help 
make I his attainable for everyone* and en- 
courage use of the safes!, cleanest stoves ever 
made, we will he including a catalytic com- 
bustor free with every Consolidated Dutchmst 
stove purchased this fall. Write or cat l us to- 
day for details. 



WRITE, OR CALL TOLLFREE 

1 - 800 - 225-8277 

(IN MASS. 6 F- 747 - 1963 I 



BUILT WITHOUT 
COMPROMISE 
SO YOU WON’T 
HAVE TO. 







Left: The Federal Contvrfjdn can be converted hum 
use wtih mvd to nwf m less ifmti a mtauto 
Center; dn oMtn troy fur Ctisy riWWHltf 

at ash. 

Right. thifitdiujn coaied combustor m the Catalytic 
Fcdcmi Cmwction tnertam <-ambu$fk\* effic/ency 
white prt in'rifrig far dr oner, smokehvr bt fmbty of 
wood. 
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SEND FOR YOUR FREE 
INFORMATION PACKAGE 

F least wnd me jrour FREE fj-part information 
packsfr-. including 1 .^-p.iBl cnUtt ralakigvtr, 
^iiwhuver*. tlnnk'. H priri Aft and Jclails *A 
piur bee Cuming L'alaJyEic Combustor offer 

1 plu Bfl pmfatilal a Plgi|] 

□ for use wiibin (hr next 60 days 

□ for use this ieuna \2 uncertain 

Nam* 
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THE PM 
WORKBENCH 

T op-of-the-line 
hacksaw 



It isn't often that a manufacturer im- 
proves a simple hand tool enough to 
meni attention, but that is exactly what 
Nicholson has done with the hacksaw. 
The result of the company's ^fFna^s 
the Nicholson Model 12P ($ 
tension hacksaw. 

The saw houses an adjustable 
spring- Loaded mechanism in she handle 
that provides superior blade tension, 
which moans straighten cuts and longer 
blade life. 

Additional features include an en- 
closed handgrip, in-frame spare blade 
storage and permanently mounted 



The all-steel saw frame offers comfort with easy 
operation j^bovej Hollow upper frame stores spare 
blades and converts easily to a Jab jaw [top, left] 
whenever you need to reach right spots When you 
change blades, you Jim haw to release the spring- 
loaded catch Jn the hacksaw handle (leftf 



blade pins that can't fall out— a com- 
mon problem with most hacksaws. 
Alsu, the 12-in. blade can be mount- 
15 0 and extended from the upper 



fra mo for use as a jab saw. For further 
details and information, you should 
contact Nicholson, Hok 728, Apex, N.C. 
27503.— J,T. 



Finding the lost arc 




High-lnrertsliy Imp mounted atop welding 
helmet enables the welder to see the work 
and elect! ode dearly before striking an arc. 



The Vu- Light welding system by Con- 
ray inc.. 105 W, Church Ave,. Clinton. 
Tenn, 37716. employs a high-in tensity 
lamp mounted on a welding helmet for 
viewing the workpiece and electrode 
through the protective shade. The extra 
illumination increases eye safety dra- 
matically. especially for novice weld- 
ers, since there's no need to hold: thr 
welding rod dose to the work before 
flipping the helmet down This pre 
vents the possibility of seeing inadver- 
tent arc flashes. A power transformer 
reduces standard HO v.a.c to 34 5 
volts for extra protection from shock. 
It's available for £99.50 postpaid —J.T. 



Electronic sabre saw 

Sears has incorporated the precision 
and reliability of sol id-siate electronics 
into [he Craftsman Model 1840 elec- 
tronic sabre saw (£99). The saw fea- 
tures a speed 'indicator with 20 settings 
for selecting blade speeds up to 3,000 
strokes per minute Electronic feedback 
maintains selected speed under load 
Other features include an auto-scroll- 
ing mechanism which rotates the saw 
blade 360 degrees, a reversible base 
with a second, smaller blade opening 
for splinter- free cuts and a blade clamp 
that accepts broken blades. It's avail- 
able? at larger Sears stores and through 
their Power and Hand Tools cataiog. 
For details contact Sears, Roebuck and 
Co . Sears Tower. Dept, PM 703. Chica- 
go. 111. 60684, — J. T. 




Info for homeowners 






at* r§ 




Free catalog offers publications which cov- 
er all phases of home building, financing 
and remodeling and energy saving Ideal. 



While visiting many of the 700 exhibits 
on display at the 40th annual National 
Association of Home Builders (NAHB) 
convention ]n Houston earlier tlti-s year. 
1 discovered a valuable source Of infor- 
mation for homeowners — the NAHB 
bookstore. The NAHB offers more than 
7Q publications (ranging in price from 
£2 to £67) under such headings as 
Construction and Design, Energy and 
Solar, l-anri Use and Development and 
Remodeling and Rehabilitation. 

For a free catalog (while supplies 
last) of the publications currently avail- 
able. write to: Publications, NAHB, 1 5th 
and M Sts. N.W., Washington D.C 
20005. —J.T 



if p? Kf 'VB ffl*n*rr hutqss .1 fiQtv pnidunr with jspirar .tfwrrflJ 

fiftsfiima, let us J town* about je Writ# ro PM Work- 
bench. fbptrJjr Mocf.iriicr, 224 Wist 57lh SL, Now 
York. N Y. 10019, 
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Meet the weightlifting champ of 
the compact dan This tough hunk 
hefts a bigger payload than any other 
compact and mapy full-size pickups: power front dfScGrakes, standard. 

2, 050 pounds of cargo and passengers , *3 'across seating , With more legroom 

Plus: than Toyota 

* Neady TVs. feet of cargo bed wrap- • Power steering with tilt column, 

ped in double walls of steel, standard. 



* Mon pBnmfvrst 
any compact truck. 



Nissan workhw •> liny- ih r 

Cab & Chassis in' the class withfactpcy 
installed dual wheels, - ; 

Now thati Major Motion 

AT YOUR DATSU# DEALER. 



1 OMEAND 



O NISSAN 






" - - J 



* * 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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ULTRA LIGHTS 



VANTAGE 






DENNIS E5KOW 



SCIENCE 

WORLDWIDE 





New railroad barriers break sound 



CaJmrone barriers are being rested at commuter railroad [racks near Los Angeles me 
structures ( right | stand less than tour feet high. Made of synthetic resin, [he tapered and 
ribbed barriers are designed [o damp and reflect round waves. 



Damping noise near railroad tracks and 
highways is a difficult task, The most 
practical solution is to erect a very tall 
absorbent barrier, Bui people who live 
near the barriers object because they 
block out the sun and spoil landscapes. 
Now, Bridgestone has created a sound 
barrier system made of synthetic rosin 
that does the job of a tall barrier but 
stands less than four feet high, The 
,L CaLmzone , ‘ l wall is tapered and ribbed 
to collect sound waves and reflect them 
outward after damping, The combined 
action sharply reduces noise. The Fed- 
eral Transportation Department is test- 
ing ttew barriers along commuter lines 
near Los Angeles this summer 



Wood research yields secrets 

A groat enemy of wood opposed to the 
elements as diy rot. its onset often goes 
undetected until The wood is so badly 
damaged lhai large pari 1 -, of die struc- 
ture have lo be rebuilt. But new re- 
search in Britain, reported in the journal 
JVew Sc ten list, may provide some an- 
swers Dry sxm is caused by a fungus 
called Serpuia tecrymans. The British 



of dry rot 

researchers say these spores multiply 
faster than rabbits — a reproducing 
sample of the fungus can produce 50 
million serpulae per minute for several 
days. The offspring in lum multiply as 
fast Thus, once dry rot begins, it can 
spread at lightning speeds. 

Provem ive measures include apply- 
ing generous helpings of laundry 



bleach to the wood several times a 
year — al least once each season 
Spraying fungicides around the edges 
and earners of the wood will also stave 
off the fungus. Wood. the. researchers 
say. should be inspected regularly. At 
the first sign of dry rot. the affected 
wood should be cut away and the eEilire 
structure sprayed with a fungicide. 



Engineering help 

If you're planning to remodel or retrofit 
your home to take advantage of solar 
energy, the Federal Energy Depart- 
ment wants lo help you. FED engineers 
will answer your questions and make 
suggestions if you call them loll -free al 
1-B0D42S-2525. In Montana call 1- 
800-428-1 718 Consultations am ft™. 

Is sun's twin gone? 

Several astrophysicists, working inde- 
pendently. have proposed that om sun 
once had a twin that either fell apart or 
was flung out of the solar system into 
the middle of the Milky Way galaxy. 
The twin star wouldn't be unusual 
Most stars have at least one, and often 
two or three companions. 

The scientists from Uiwrence Liver- 
more Labs, Lawrence Ueilteley Labs. 
Princeton University and the University 
of Chicago propose that the twin star 
passed through a breeding ground for 
comets near Pluto every 26 million 
years. The pass caused a shower of 
comets to hit the earth and wipe out 



large numbers of pro historic animals. 
The star, according to the latest theory, 
no longer poses a threat to earth. 

Alcohol as medicine 

Patients suffering from multiple sclero- 
sis or other degenerative nerve dis 
eases may soon be given a couple of 



Pennsylvania State University engi- 
neers hoping to develop advanced ro- 




Ptfrtri State & unique mlnlrobot has tele- 
scoping arms and lifts a Impound Object, 



shots of whiskey each day in reduce 
tremors. Two Loyola University School 
of Medicine researchers gave 25 mid- 
dle-aged male patients intravenous 
feedings of ethyl alcohol each day. The 
feedings were about the equivalent of a 
glass of wine. The patients showed no 
sign of tremors for several hours after 
each feeding. 



hots for industrial use have huili a lab 
filled with miniature robots. “Unlike 
other systems which use plastic or 
noting id metal models that are subject 
to breakdowns and inaccuracies, ours 
will use industrial-grade components to 
build actual tabletop manufacturing 
systems," says Paul Cohen, Penn State 
engineering professor 

Among ihe unique pieces of equip- 
ment in the lab is e robot whose arms 
telescope out to three feet. It can lift a 
lO pound payload and will be used to 
assist engineers in their design ol ma- 
chines intended fur heavy equipment 
assembly lines. M 



Advanced robots in the laboratory 
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MONROE GAS-MATK. 

THE SHOCK THAT SHOULD’VE 
BEEN ON YOUR CAR IN 
THE FIRST PLACE. 






Now there's a replacement shock that's so superior 
so advanced, you if wonder why it didn't come on 
your car in the first place. Monroe Gas-Marie. The most 
advanced shock we ve ever made, 

ADVANCED DESIGN. 

Gas-Matic features a nitrogen gas charge (1 j, and a 
Teffon/steef priming valve (2), that drastically reduce 
aeration for less shock fade This advanced technology 
aiiowed us to open up the valves (3} for reduced ride 
harshness. 



consumer ride test that included potholes, washboard 
bumps, railroad tracks, curves and a sJalom course. 
Gas- Ma tic was preferred 
3 to I over conventional 
shocks 

GUARANTEED TO 
GIVE YOU THE BEST 



The results are dramatic. 

In comparison testing to conventional shocks, Gas- 
Matic handles better. Rides better And gives you 
greater control without sacrificing comfort. 

The conventional shocks didn't even come dose. 

Consider this: Gas-Marie improves handling by 
reducing body raff as much as 14%. ft reduces shock 
fade up to 43%. And reduces ride roughness and 
vibration up to 63%. 

SO SUPERIOR, GAS-MATK IS PREFERRED 
3 TO ION ALL ROAD SURFACES. 

We built Gas- Matte to be the best On 
every type of road surface. In a recent 



The best shock we've 
ever buiit deserves the 

best ride guarantee in the business. And that's what 
we gave it, 

"if in 60 days you don't agree Gas-Matic shocks or 
struts give you the best ride ever, we’ll replace 
them- at no charge- with any comparably priced 
shocks or struts."* 

So if you want a better riding, better handling car, 
get the shock that should’ve been on it in the first 
place, 

Get a set of Monroe Gas-Matic shocks or struts. 

•SeeftMfcrtoF efc[aili 



Monroe 

Divwn Hi 



Auto Etjuipmefil 






GAS-MATK. 

THE MOST ADVANCED SHOCKS AMD STRUTS 
MONROE HAS EVER MADE. 




IT PULLS MORE THAN 

ITS OWN WEIGH! 




A Kubota tractor has lots of pull. It pulls a 
rotary tiller, disc harrow, front loader, box 
V scraper, mower, cultivator, plow and more 
than 40 other matching tools. 

Ev Of course, not every Kubota tractor 
pulls every one of these implements. But ^ 
with the widest selection of tractors under JB 
40 hp and matching implements, you’re J *'* " 
, sure to find the combination you need.^^B 
Whatever that is, Kubota tractors and 
p implements are made for each other, 
IBB And our implements work even harder 
because of the special features built into our | 
tractors. Like a fuel-efficient diesel engine. L 
Four-wheel drive. Power steering.Three- j| 
point hi tch with position and draft control 

i On some mod els, s huttle-shift . ^^B 

Stop by your Kubota dealer. He can tell 
you all the reasons why Kubota tractors 
B and implements pull ahead every time. 



Tractor Models 


HP 


CYL 


Choice oi Trnnsrnip^ion 


B5100 


12* 


2 


Standard 


B520Q 


13* 


3 


Standard 


B6200 


15* 


3 


Standard 


B7200 


17* 


3 


or 


B82O0 


19* 


3 


Hydrostatic 




PTO HP 






L235 


19 


3 


Mechanical shuttle-shift 


L245 HC 


21* 


3 


Standard 


1,275 


23 


3 


Mechanical shuttle-shift 


L305 


26 


3 


Standard 


L345 


29 


4 


Standard 


L355SS 


29* 


4 


Hydraulic shuttle-shift 


L3750 


36* 


5 


|8x8ur 


L4150 


40* 


5 


Hydraulic shuttle^shift 


‘Manufacturer estimate 
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I! KUBOTA 

Nothing like it cn earth: 



STEVE TOTH 



APPLIANCE 

CLINIC 




Disposer won't run 

I have a Frigidaire garbage disposer. 
Model FDF-Z serial No. 3 1 77826 \ Mfe 
dose up ibe house for three months in 
the summer and go to Maine. The 
problem with the disposer is rbaf it 
seizes up over any extended period of 
lime and it's a rough job breaking the 
seal loose upon our return. Most dispos- 
ers have i he same "seal" principle so i 
am looking For an answer to lubricating 
die appliance in order do avoid ibis 
problem.^ {Name Wirhheld} 

T don’t i hlnk you have a seal problem. 



Dryer doesn't stop 

My problem is with my Kenmore gas 
Heavy-Duty Plus dryer with a solid- 
state automatic sensor model No. 110- 
87181100. serial No. F 11705 1 79. The 
dryer doesn't shut off automatically as 
it should. In the "limed" position the 
timer doesn 't move. Also, in the 1 tDd- 
rpjy&yjTrfy" position, the timer knob 
doesn't move toward the off position; 
hence there is no burzer sound to 
indicare that the clothes are dry The 
buzzer does work when i rotate the 
timer knob manually. Although I sus- 
pect. the timer. I'm not sure that them 
might not be something wrong with t he 
sensor or the solid-state hoard. — Jim 
Tucker Boston, Fa. 

I go along with your diagnosis. When 
you sot tho Eimor knoh on your model 
dryer to the limed position, the automa- 
tics electronic sensors are out of the 
circuit. The Timer should run for the 
time you choose, then, advance and 
shut off automatically . When the timer 
doesn’t advance, this will usually moan 
that the timer motor or the mechanism 
in the timer is defective and should be 
replaced. Or possibly a wire has be- 
come disconnected from the motor 

Refrigerator switch repair 

/ have a Wesiinghouse Frosi-Free/18 
refrigerator serial No. RJ2044 78. mod- 
el No. RJJ87LT9. The spring Joadod 
plunger fight switch is damaged and I 
would like to know how to replace it- 
Gilbert Luedke. Greenfield, Wis. 

The first thing to do is to get the 
replacement switch, which is Westing- 
house part No. 0-71027. It costs aboui 



due to food buildup 

The trouble may be due to not allowing 
sufficient water 3 a run through the 
disposer alter it has completed grind- 
ing. 

After the disposer stops, there still 
can be a soft composition of foodstuff 
left in the disposer if this food is not 
Flushed willl water and is left to stand 
for an extended period of time, the 
composition becomes hard like a rock, 
it freezes the turntable to the grinding 
ring, preventing the motor shaft from 
turning. 




Ihe sprlrpg-ki3d«l plunder llgbl switch on 
thli WestinghcHiH refrigerator Is removed 
by pulling It straight out with piJera. 



S7.50 plus Lax. You can buy it at any 
White Wes ting house Service Co. or at 
an appliance parts distributor. 

Once you got the switch, unplug the 
refrigerator and open the refrigerator 
door, then grab the old switch plunger 
with pliers (see drawing). Pull the plas- 
tic plunger straight toward you The 
Switch should come in one pieceu The 
switch mnner tor and wires should Stay 
in the foam insulation. If the plunger ts 
broken oft you will have to use a putty 
knife to pry behind the switch and work 
it out gently. 

To install the new switch, look into 
the hole with a flashlight. Notice the 
location of the connectors, ITish Lho 
new switch in the hole, making sure the 
connectors line up with the switch. Hug 
the refrigerator back ina.o its power 
source and try the door. 



Sometimes this problem will occur if 
a dishwasher is hooked up to a dispos- 
er. The dishwasher discharges soft food 
into the disposer. If the disposer unit is 
not used for a long period, the hard- 
ened food can cause it to seize. 

To prevent food hardening in the unit 
after you have been using the disposer 
and grinding the entire toad, shut off 
the unit. Then run a good stream of 
wator through the disposer for 30 sec- 
onds or more. This should rid ihe 
disposer of the buildup. 



Strange odor 

/ hove a 13 r ycar'uld Tappan gas range, 
model No. 36-1049-00. whh a continu- 
ous dean Modern Miracle oven lining, 
lately 1 have noticed an odor coming 
/torn the oven vent. When I turn the 
oven on to heat, the odor gets very 
strong and burns the eyes and nostrils. 
The pilot is on constant ly so / can smell 
the odor through the oven vent all the 
lime. Could you toll me what is causing 
this? I have never used any abrasive 
cleaners on the liners . No repairman 
has boon able to determine the 
cause.- — Mrs. £. F. Gust. Ken more. N. Y 

Whenever you get an ey e-burning 
sensation out of a gas range, the first 
thing to look at is the oven burner 
flame. Et should be blue and have a 
sharp cone shape ai the end of the 
flame. If the. flame is yellow and rolls 
lazily around the burner, this means 
that the burner is starving for air. If you 
suspect the burner flame is causing the 
problem, ask your local gas company to 
adjust the burner and check the orifice 
adjustment. 

ff the flame is okay, check the insula- 
tion around the oven. Something may 
have spilled over in the oven or on top 
and worked Us way into (he insulation 

There’s a remote possibility that a 
rodent has climbed into die insulation 
and made its home there. To check this, 
remove the range body sides and in- 
spect the insulation carefully. fM 



If yti(| flaw j pmWiTn uvrfi ,uii i\ ^pftd |/cur 

question. a fang vvjnh ih& mndaf and m -j r£rJ nuijafcL * w 
Appliance Cfmk rojyulat MfKtonirs LtWi STilr 

St iVt* Lv Yifrt. iV. V. JiMJIS. Surry JhjJ! At IT Hr* c^irifpaj 
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Prints 
and Slides 
from the 
same roll 



Kodak MP film , . , Kodak's professional motion picture (MP) film adapted lor 35mm still use by Seattle FilmWorks, 
With micro- fine grain and rich color saturation, its quality meets the exacting standards of Hollywood filmmakers. 
And with wide exposure latitude, you don't have to be a pro to get great everyday shots or capture special effects. 

Experience remarkable versatility. Shoot in low light or bright tight from ASA 200 up to ASA 1200 (with our 
high speed 5294 1 ® film). If you ’re shooting in tungsten lighting, we'B color correct for this at no charge And enjoy the 
option of prints or slides, or both, from the same roll. 

It's economical, too. We T ll process your film, send you mounted slides, negatives and a new roll of film— all for 
the incredibly low price of $4.60 per roll plus postage and handling. Quick, convenient mail order service . . . plus 
substantial savings. 

Tty our introductory offer Of course ilcosts us more than $2 to send this to you. But we' re confident that once 
you’ve tried the film, you’ll become a regular customer Why not see what this quality film can do for your 
photography. Send in today! 



u there has long been the dream of one film that could produce everything. 
Such a film is here now in the form of 5247 * . 



MODERN PHOTOGRAPHY 



INTRODUCTORY OFFER 




D Kush me two 20-exposure rails of your leading KODAK MP film- Kodak 5247 s (200 ASA). Enclosed is 
(2.00. I'd like Id be able to get color prints or slides (or both) from the same roll and experience the 
remarkable versatility of this professional quality film. 

NAME 

ADDRESS 

CITY . STATE ZIP 

Mall to; Seattle FilmWorks 
500 Third Avenue West. RO. Box C-34D50 
Seattle, WA 98124 



We also offer slides and a free replacement roll with regular Kodacolor VR print films. Yes, slides from Kodacolor VR! 

■ 13S4 SsAltle FilmHbrM KodikWST »rriS2W art ragislerriiesdiinuritsaflli* EiiUuin UndikCMnpin* Offej doe* nnl include prwwsiflj PweM ECN II iMddiw* 
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Apple's latest 
seedling 

fn a bid to make its widespread 
Apple II computers a permanent 
fixture in the world. Apple has just 
introduced the lie. a portable ver- 
sion wnh no expansion slots, bill 
lots of goodies inside the case. The 
keyboard is basically the same as 
the earlier II. except that it’s more 
shallow, so it makes the package 
thinner, lilcj design surprise: a 
switch that changes the keyboard 
from standard OWEKTY to The 
Dvorak, a key layout supposed to 
lx- much faster to use unless yuu'te 
already an experienced touch -typist. 

Inside is ,j 65C03 microprocessor, a 
low power con sumption and Easter ver- 
sion of the old standby 650?- There's 
12BK of HAM packed in. and on ihe 
right side is a. slot for inserting regular 



mw 



NKS 



Apple JJc can be purchased with a nwnlW- me writ 
ii compatible with 95 percent of Apple software 



5 s A’inch floppy diskettes. The disk con 
troller is built into a now large-scale 
Integrated circuit on the motherboard, 
and will handle a second disk drive 
plugged into a connector in the t>ack 
The machine is said to be compatible 
with about 95 percent of tht? existing 



Apple U software, and will run 
games as well us more serious 
programs. A fold down flat -panel 
screen will be available for the 
slim machine soon In the 
meantime, a weird looking mono 
chrome monitor is available for 
$199. Or you cm plug ihe He into 
any standard TV with the exter- 
nal TV moduJalor/adupler sup- 
plied. 

Many features are standard 
equipment in the streamlined lEc, 
including an 80/40-COtumn d i splay 
circuit and n mousefloystick port. 
One shortcoming: Because there 
are no expansion slots, people us- 
ing CFVM business software on 
i heir lie computers won't find the lie 
compatible. Hut inevitably, someone 
will come nut with a plug-in OYM 
adapter soon. What it will do to I he He's 
portability is another matter. The basic 
lie is Si. 395. 



VCR made simple 

In spite ol ihe wide acceptance and 
popularity of VCRs, there still are folks 
who won't buy one because they be* 
Move that you have to be an electronics 
engineer or a 11-52 pilot to operate 
one — especially if it is one of ihe pro- 
grammable video cassette recorders. 
To combat ibis programming paranoia, 
ihe General Electric Co. has just intro- 
duced the Visual Programmer VCR 
You control the entire programming 
process with just four buttons— i r 
down i j-:it and ihont As you program 




The Visual Programmer feature lx available 
on two new GE VCfls. Four burtons control 
all gf the programming functions. 

days, times and channels — you can do 
up id eight events 2 1 days in advance — 
ail the information appears on a digital 
display. If y nu make a mistake while 
programming, you don't have to resfit 



the entire program. You can correct the 
mistake and the rest of the program 
remains intact. This is a good idea and 
one that should go a long way toward 
helping many people overcome iheir 
fear ot VCRs 

GEs policy of not setting manufac- 
turer's suggested list prices for any of 
their products precludes us from telling 
you what the two GE VCRs (models 
ivCKSUmX and 1 VCR5Q14X) that 
have the new programmer list for Rut 
you will probably find diem ai a local 
dealer for about SI. 000. 

Big bass 

Musi bookshelf speaker systems fail to 
deliver that deep, satisfying bass re- 
sponse because their small enclosures 
give them ri relatively high (70 to 
lOOHzJ resonance. With ihn use nf 
conventional acoustic suspension 
speakers, frequencies below resonance 
roll off sharply. 

Acoustic Design Group's Triad 70 
speaker system uses a new concept 
(hat delivers a low end down to 
Z4H?!— 3dH from a woofer unit that 
measures only S' A x a x 12 inches. 
Working wiih iwn satellite speakers 
that handle highs and midrange, ihe 
separate woofer with its. own 70-watt 
amplifier is designed to operate in the 



frequency area below its resonance. 

The speaker's secret as a special 
proprietary circuit in the amp that ana- 
lyzes Lhe incoming signal and adjusts 




Thm Triad 70 syrtem products baas response 
that belles the enclosure s size. It's better 
than many of the larger units. 



the? low frequency cutoff point of the 
amp to prevent amp dipping and ex- 
cessive tune travel, which could dam- 
age the woofer. You gel frequencies 
down to 24Hz most of the time. Hut 
when you, crank up the volume, the 
variable cutoff circuit raises the lower 
limit of the woofer to a safe operational 
level 

We've heard The Triad 70 system 
and the sound truly belies the size of 
the speaker enclosures, fn face, the 
Triad 70 system can hold its own and 
even surpass the performance of many 
speakers on the market with much 
larger size enclosures. We think it's a 
real breakthrough system. Price is 
$575. m 
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Imagine- One motor oil for all cars. 

Now Exxon brings you a fuel saving 
motor oil that can ensure superior 
engine protection tor every car on the 
road today. 

New Exxon Uniflo is so effective it 
exceeds Industry’s most severe proiec- 
don rating for both 
gasoline and diesel 
automobiles. So it 
can deliver super 
premium engine 
protection to every 
turbo, every diesel, 
every gasoline- 
powered car and 
light truck on the 
road today. New Exxon Uniflo. 

Our most advanced protection ever. 



Quality you can count on. 



E^ON 



ENGINE PROTECTION 
HAS DAWNED. 
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Hot weather 
developing 



On very ho! days, if your darkroom isn't 
air conditioned. you can keep your 
developing chemicals cool enough for 
use by storing them briefly in the 
refrigerator. Small developing tanks 
that hold a ihemiomeier are handy for 
this. 

If room temperature is around B0 a 
leave the chemicals in for one hour, 
This will tower their temperature to 
between GO 11 and 65* F., giving you 
enough lime to develop iwo rails of film 
before iheir temperature rises again lo 
an unsafe level For other ambient 
temperatures, determine cooling times 
by experimentation .— Bob Grcweii 



Simple 'mounting' trick 




Here’s how you can give your prize 
prints an attractive "mounted’ r look 
without the work of mounting them. 
Simply use larger paper than your 
image size. Printing a 5^7 image on 
8X10 paper, or an Sxiq image on 
11x14 paper, produces a wide natural 
border, as shown at right above Use an 
appropriate size mask to leave the 
edges of ihe paper unexposed The 
technique is especially useful when you 
want to submit prints to photo contests 
that specify unmounted entries only. 

— A Hfebej" 
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If oui battery can 
make this big Cat'pun, wa 
can make your little Lynx growl- 



- 








Interstate Bakery Mo matter what you want to start we’ve got a dependable, hot-firin', heavy- 
duty battery that'll get you crankin’ in even the worst temperatures. And ii you need service 
anywhere, we have over 103,000 dealers all across America to help you. 

Whether you want an auto, truck, farm, boat or motorcycle batter?, get the best batter? going 
by seeing your Interstate Battery dealer., .there’s one near you. 



Interstate Battery System of America, Inc., (IBSA) Dallas, Texas 75243 

- Cat b a registered trademark at Caterpillar Tractai Ca of which IMA. Li not afftLial+Jl 




INTERSTATE 

BATTERIES 



i 






Warning: Tha Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Youf Health. 
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HOH deposits Of compression Ignition of low 
oct me gas may start another flaiw front, 



bus i Ion chamber some time after 
normal ignition has occurred- This 
means thal the air/ fuel mixture is 
burning on bolh sides of the cham- 
ber, creating tremendous heat and 
pressure between the two flame 
fronts, At some point this heat and 
pressure cause the remaining gases 
to explode violently — usually when 
the piston is close to top dead center 
(TDQ, This violent explosion pounds 
the top of the piston, opening up the 
ring lands, damaging rings and 
ham m ering conned ing rod bearings 

Preigmtion 

Dolonalian can sometimes result 
from a condition called pre ignition, 



collide, -high 
art generated. 



T he raltle and 
dctier oJ spark 
knock is a neatly un- 
mistakable sound. It's 
-eas-aly distinguished Imm 
mechanical noises because it 
isn't rhythmic like a ticking lifter or 
noisy bearing. "Marbles in the hub- 
caps^ is a fairly good description, but 
it obviously comes from the engine. 

However you describe it, the sound 
of spark knock is so distinctive that 
it's simple to recognize — but it can 
be a lot more difficult to eliminate. 
And it's quite necessary that you 
work to cure a spark-knock problem 
just as soon as it becomes apparent, 
since it’s a great deal more damag- 



ing lhan H sounds. 
The death rat lie ot 
speak knock is (he 
result of excessively 
high combustion pres- 
sure pounding the pistons. 

The term "spark knock" isn't a very 
good one r because the condition is 
not always related to spark or spark 
timing. Sometimes it's called "deto- 
nation/’ but spark knock can occur 
without detonation taking place (as 
youTl see in a moment). At any rate* 
it's a serious problem and shouldn't 
be ignored. 

Spark knock is usually the result of 
detonation. This occurs when a sec- 
ond flame front is igniled in the com- 



Silencing 

Spark 

Knock 



GY PAUL STENQUIST 



ftn normal eombusnon. spark ignites the mix- 
ture, Which burns evenly across chamber. 
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CENTRIFUGAL 
ADVANCE WEIGHTS 




KOTOR IGHTTfON 

ATTACH-Mf hf r CONTROL 

HOLES MODULE 



1* Chech distributor advance weights for 
sticking caused by corrosion. lack of lubrica- 
tion, or weak return springs. 

This occurs when a hot. glowing spot 
on the sparkplug Or in the combus- 
tion chamber causes the mixture to 
ignite before the spark Occurs, Be- 
cause the chamber heat builds up too 
soon, the compression squeeze may 
cause more of the mixture to ignite Ln 
another part of the chamber, causing 
detonation. Or the normal spark 
ignition may start a second flame 
front, again causing detonation. 

The high cylinder pressures that 
result horn preignition can cause a 
spark-knock noise even if detonation 
doesn't occur. This is particularly 
true if the preignition takes place 
well before the piston reaches TDC. 

The premature combustion creates a 
situation where I he piston slams into 
a veritable wall of high pressure. 

However you define spark knock, 
the result is the same; engine dam- 
age. And although some domestic 
carmakers called spark knock "the 



sound of economy and efficiency" 
when they couldn't eliminate it from 
their engines. it's a serious prob- 
lem. 

Fortunately, a completely clear 
understanding of the causes is not 
necessary in effecting a cure. Spark 
knock is undeniably the result of 
either preignition or excessive cham- 
ber heat, and steps can be taken lo 
eliminate both. 

Begin by checking your spark- 
plugs to make sure they 're the correct 
heat range. An excessively hoi plug 
can cause preignition- Use a plug 
recommended by the manufacturer, 
but check an up-to-date listing to 
make sure the recommendation has 
not changed. Switching to a colder 
plug might help cure preignition. but 
may cause other driveability prob- 
lems. Usually, il the correct plug 
runs hot enough to cause pieigni- 
tion, something else is not working 
properly and the resulting plug heat 
is a symptom F not a cause. 

Once you're sure the correct heat 
range sparkplug is installed, check 
ignition timing. If timing is loo far 
advanced, heal and pressure will 
build up too soon and detonation will 
result. You should be able to run as 
much spark advance as the mpnu- 
lacturer specifies, but deni exceed 
the factory recoin men da I ion. 

Retarding the spark from the mak- 
er's specs may eliminate knock, bul 
this should be done only when all 
else fails. Retarding the ignition too 
far could cause valve damage, loss 
of power, increased fuel consump- 
tion and high emissions. 

If you Jind that ignition timing is 
okay, check I he centrifugal advance 
weights for corrosion and binding if 



the engine is so equipped. These 
spring-loaded weights are located 
inside the distributor, usually under- 
neath the rotor (Fig, I)., 

Overheated engine 

If ignition timing is non he source 
of your problem, it may be due to 
overheating. U you haven't serviced 
your cooling system once a year, do a 
thorough flush and a pressure test 
Then refill the system with a 70 




P- Temperature control jwttCh in iqitw sys- 
tems should block flow of vacuum Co EGA 
valve only when engine coolant h cold. 



percent solution of new antifreeze. 

If your car has a temperature 
gauge, check fully warmed engine 
temperature and compare it lo man- 
ufacturers specs. If there J s no gauge, 
you can install one. Simply replace 
the coolant warning light probe with 
the temp-gauge probe and mount the 
gauge under youi dash. 

If engine operating temperature 
exceeds manufacturer^ specs, it 
must be lowered. The cause could be 
a defective or incorrect thermostat, 
slipping fan bell, bad water pump, 
collapsing hose, defective fan clutch 
or cooling system blockage. 

When you suspect overheating 
problems, begin by checking the fan 
belt. If the sides are glazed or tbe belt 
is more lhan four years old, replace 
it. Make sure the belt (old or new) is 
properly tensioned. Have a mechan- 
ic adjust It with a belt tension gauge 
if possible, 

A thermostat can be tested by sus- 
pending if in a porn of water with a 
thermometer- Heat the pan on the 
stove and note where (he thermostat 
opens. 

Bad water pumps and collapsed 
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SIMPLE EGR VALVE 

2. Simple EGR valve is operated by vacuum from tbe carburetor. At engine speeds of 2. COO 
rpm. you should be able to feel the vacuum In the hose and see the valve movement. 
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vacuum tube 



EXHAUST GAS 



4. Exhaust modifications (removing cata 
lyit. instaOing frw-flow mwhter| can affect 
EGR on can with backpressure transducer!. 

hoses can sometimes be diagnosed 
by watching the coolant flow through 
the open neck of the radiator. Once 
the ihermostat \b open- coolant 
should move vigorously through the 
radiator. 



The reduced tem- 
perature lowers 
NOx emissions and 
prevents spark- 
knock problems, In 
the early days of 
emission controls, 
EGR systems were 
basically add-on 
devices. If the valve 
was removed and the air'hjel 
mixture adjusted to compensate, 
engine performance sometimes 

could be improved. This led some 

people to believe that disabling an 

EGR system would afways improve 
performance, but nothing could be 
further from the truth. Engines of the 
last seven years or so are calibrated 
around the EGR system. Removing or 
disabling it is usually a disaster, hut 
some people still do it. They usually 
get a spark knack, and then must 
retard ignition timing to stop it. Per- 
formance and fuel economy end up 
worse than before the tinkering be- 
gan. 



auto repair manuals, particularly 
the professional editions, include 
this information. Do-it-yourself man- 
uals frequently gloss over or ignore 
this important diagnosis. 

The simplest EGR valves use a 
vacuum signal — taken from just 
above the carburetor throttle 
plates — lo open the valve. Called 
ported vacuum, this signal is not 
present at idle. A temperature con- 
trol switch in the vacuum Line pre- 
vents exhaust gas from being recir- 
culated until the engine warms up 
(Fig. 3), 

To check this EGR system, make 
sure that control vacuum is present 
when the engine is warm and run- 
ning about 2.000 ipm. To verify valve 
opening and exhaust flow, apply 
vacuum to the EGR valve with a 
hand vacuum pump while the engine 
idles, The EGR flow should cause the 
engine to stumble, or even stall. If 
there is no change in performance, 
the valve is defective or the exhaust 
flow is blocked. Feel l he underside ol 



A fan clutch is a hit tougher to 
diagnose, but you can get a general 
idea of its condition by watching the 
fan spin when you shut off I he 
engine. 11 the engine is cold, the Ion 
should continue to spin; with a hot 
engine, the engaged clutch should 
stop the fan when you turn the igni- 
tion off. 

Severe blockage in (he engine 
sometimes is indicated by a pound- 
ing sound that comes from the affect- 
ed area. Radiator blockage can 
sometimes be detected by checking 
for cool spots on the radiator core 
while the engine is running. Fan 
position and grill work often make 
this impossible. The best way lo 
check a radiator is to have it 
removed, flow -tested and cleaned. 

A power hackfluah with chemical 
cleaners may eliminate blockage 
without removing the radiator. Most 
garages are equipped for this, but 
make sure a shop has a power back- 
flush machine before you sign for the 
work. 

Defective EGR system 

If you determine Shat neither en- 
gine operating temperature nor igni- 
tion timing are the cause of the 
spark-knock problem, it may be the 
reeull ol a defective exhaust gas 
recirculation (EGR) system. EGR fail- 
ure is probably the single most com- 
mon cause ol spark knock. 

The EGR device routes a predeter- 
mined amount ol exhaust gae back to 
the inlake system to help lower com- 
bustion chamber temperature {Fig. 2). 



Today's informed power plant me- 
chanic makes EGR testing part ol 
every tune-up or engine diagnosis . 
He makes sure that (1) the EGR con- 
trol vacuum is present and at spec; 
(2) the EGR vaJ ve opens when control 
vacuum is supplied; (3) a flow of 
exhaust gas actually passes through 
the EGR valve when it opens. 

Procedures for these steps vary 
greatly from engine to engine, de- 
pending on the type of EGR control 
used. The manufacturer's service 
manual for your car should include 
complete directions Some general 

VACUUM MQJPff 



the valve diaphragm while vacuum 
is applied (wear gloves if the engine 
is warm,) If it doesn't move, the valve 
is defective. If ihe valve appears to 
be opening but there is no change in 
idle when the valve is opened with 
the vacuum pump, the exhaust recir- 
culation passages are plugged. 

Other EGR valves won't open 
when vacuum is applied. They are 
regulated in respect to exhaust back- 
pressure and vacuum (Fig. 4). Specif- 
ic tests vary. Some Ford backpres- 
sure valves can be tested quite easi- 
ly by revving the engine in heutral. 

THERMAL WCUUM SWITCH 



ASH CONTROL 
VAlVE 




■- mcAh* system t*fi cause ipaffc 

knock If the control valve sticks closed. The 
valve should open as engine warms up. 
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started. Chrysler products with the 
Mitsubishi 2 .6-1 iter four-cylinder 
have a complex, three-stage 
EGR system. Unless your car 
obviously has a simple ported 
vacuum EGA, you'll need a fa£> 
tory service manual for trouble- 
shooting directions. 

Vacuum leak 

II you determine that your 
EGA system, spark timing and 
engine tempera lure are okay, spark 
knock may be caused by a vacuum 
leak. This is usually accompanied by 
□ lean misfire. 








I, Switch Inside ih^deener housing ihould 
ihut off vacuum supply to vacuum motor m 
Intake m\r warms. If nOL replace switch. 

Other Ford valves can be tested only 
after the exhaust is restricted with □ 
socket Some GM backpressure 
valves must be removed from the car 
for testing. 



Various EGR systems 

Backpressure EGR systems used 
on a majority of late * model Ford and 
GM vehicles axe sensitive to 
changes. Some won l open if the cat* 
□lytic converter is removed or burned 
out. Others may be affected if the 
muffler is replaced with one that 
does not meet original equipment 
backpressure specs, Today's cars 
rely an the inleraclion of many differ- 
ent systems. Tampering with emis- 
sion-control components can be bad 
news. 

There are many other systems: 
Some computerised vehicles use a 
solenoid in the EGR vacuum line for 
control. The computer can eliminate 
EGA by switching the solenoid. Oth- 
ers use a more sophist!- toefe coNTVdl 
cated dithering solenoid belay 
to modulate EGR flow. 

Sometimes they are used 
wilh backpressure 
valves. 

Some Fords and 
Chryslers make use 
of a venturi-vacu- 
um signal to trigger 
EGA- This signal is 
strengthened by a 
vacuum amplifier, 
since it is loo weak 
to move i he dia- 
phragm of the EGR 
valve on its own. 

Many Chrysler 
products use on 
EGR timer that pre- 
vents EGR flow for a spe 



Tiny vacuum leaks are tough to 
pinpoint. Try applying earb cleaner 
to gaskets and vacuum hose connec- 
tions while the engine is idling. H 
idle speed increases perceptibly 
when the solvent is applied, you've 
found a vacuum leak, 

A mechanic with an emissions 
analyzer can find leaks by closing off 
lines wsth a hose pliers while watch' 
ing for a drop in emissions. 

An excessively lean fuel mixture 
can also cause spark knock, usually 
accompanied by hesitation, surge or 
misfire. Again „ an emissions ana- 
lyzer helps pinpoint problems. 
Excessive preheating of air or the 
intake manifold can also cause dele- 
nation because the incoming mix- 
ture is too near the flash point. This 
can occur if either the intake hot-air 



Ef E HEATED 



ciiic amount of lime alter jy™ tAfi m* Electrically heated grid to warm told 
the engine has been intake air. System mart shut off when engine warms y \p. 




system or the early fuel evaporation 
(EFE) system fails. 

The intake hot-air system draws 
air from a stove surrounding ibe 
exhaust manifold (Fig, 5), On most 
cars its controlled by a vacuum 
motor. Vacuum supply for Ihe motor 
is turned on and off by a thermal 
switch in the ail cleaner (Fig. 6}, 
When the intake air is cold the motor 
closes a door In the air cleaner, forc- 
ing the carburetor to draw its supply 
from the stove. As intake air warms, 
the switch should shut off the supply 
of control vacuum, and the door 
should return to the heat-off posi- 
tion. 

ff l he door remains in the heai-on 
position, check for vacuum at the 
vacuum motor when Che engine is 
warm. If you find vacuum, the ther- 
mal switch is defective If you don't 
have vacuum, the door is stuck. 

EFE or manifold heat systems sup- 
ply heat at the base of the intake 
manifold to aid in tuel vaporization 
when the engine is cold. Most use 
exhaust heat to warm the manifold. 
Some late mode is use an electrically 
heated grid under the carb (Fig. 7). If 
either system fails to shut oil the heat 
as the engine warms, spark knock 
can result. 

Carbon accumulation 

Carbon accumulation in the com- 
bustion chambers can cause detona- 
tion, due to the resulting increase in 

compression ratio, Or preignilion be- 
cause of hot spots in the carbon. 

GM sells a top-engine cleaner /sol- 
vent that will remove carbon from 
combustion chambers and pistons. 

If you have eliminated ad possible 
mechanical solutions to a spark- 
knock problem, a change in fuel is in 
order. Premium unleaded gasolines 
provide considerably more anti- 
knock ps election than regular 
grades. Octane boosting additives 
may be equally effective. 

In extreme cases where bath me- 
chanical solutions and luel-s witch- 
ing fail, a thicker bead gasket can be 
installed on the engine — a lax better 
solution than retarding the spark 
because it won't cause other dam' 
age. This is, of course, expensive 
and difficult. The thick gasket may 
cause some loss of power and fuel 
efficiency, because il lowers the 
compression ratio. But the engine 
may end up being more efficient if 11 
was constantly detonating. 

The death rattle of spark knock is a 
warning. Don’t ignore it ot you'll be 
looking for your piston rings in the 
bottom ol your oil pan. m 
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COMPUTER * MONITOR * 

DISC DRIVE • PRINTER 
• AND SOFTWARE.,. 

It’s sit included with NRI at-home 
training In Microcomputers and 
Microprocessors.. And only with 
NRI training. 

If you really want to learn how to 
work on computers, you have to learn 
how to work on computer systems. 
Only NRI includes a complete system 
with your training . . .total training that 
gives you hands-on experience with 
computers, peripherals, and software. 
Training that but ids the knowledge, 
skill and confidence you need to 
become a computer professional. 

Get Inside the Famous TRS-80 
Model 4 Computer 

Learn programming techniques 
for troubleshooting . . .go inside to 
expand its RAM to a powerful 64K, . . 
even install a double density floppy 
disc drive. 

You'll become familiar with 
computer languages. . . BASIC, the 
most popular microcomputer pro- 
gramming language, and machine 
language for diagnosis and repair 
work. You'll run software that 
demonstrates computer operation, 
even learn to do your own program- 
ming. You'll become proficient at 
modifying programs to fit your 
business or family computing needs. 



Add High 
Performance 
Peripheral Printer 

Only NRI gives you a total system 
training by Including the flexible 
Gemini iOX primer as part of your 
hands-on learning. Working with It, 
you’ll get practical experience in add- 
ing peripherals, learn maintenance 
and se rvici ng operat Ions. And you’l I 
use it for hard copies of Important 
programs, business records, and 
word processing. 

Understanding Built On Experience 

You start with the basics, rapidly 
build on the fundamentals of elec- 
tronics with bite-size lessons to 
master advanced concepts like digital 
logic, microprocessors, and com- 
puter memories. 

You’ll reinforce this new under- 
standing with hands-on, practical 
demonstrations and experiments that 
give you real-world experience and 
build almost intuitive skills. You’ll use 
the exclusive NR! Discovery Lab 9 to 
see what makes transistors tick, build 
and test working electronic circuits 
that duplicate key computer circuitry, 
construct digital logic circuits that 
demonstrate computer perform ance. 
And, you'll probe Into the very heart of 
your computer using the Discovery 



Lab and professional 
digital multimeter included 
in your training program. 

Do It at Home In Your Spare Time 

N RI trai ns you in your own 
home at your convenience. You 
learn at your own pace, backed at all 
times by your own NRI instructor and 
the entire NRI staff of educators and 
engineers. They' re always ready to 
answer questions and help you over the 
rough spots to keep you moving toward 
your goal. 

Free Catalog Tells Much More , , 

Send Today 

See all the Interactive training 
equipment you get in this state-of-the-art 
course In today's technology. Look over 
the lesson outlines and descriptions of 
t h e exc i ting ex pe riments you’ll perform. 
And look at other high-tech career fields 
I Ike Robot lea, TV/ Video/ Audio Servicing 
and Data Communications. 

Mail the postage-paid card today 
to see how NRI can give you the skills 
and confidence you need to Start a 
good-paying career as a microcom- 
puter technician. If the card has been 
used, please write. 



SCHOOLS 

McGraw-Hill Continuing 
Education Center 

3939 Wisconsin Avenue. N.W. 
Washington, DC 20016 



We ll give you tomorrow. 

fnSHB G a mdnraifr of tfr Hsfco Shack dp^tewn of tai* Cup. \ 



A MEMORABLE 

QUALITY 




1964 Mercury fopaz, 



Get it together — buckle up. 



With the capacity to make a quarter 

of a million operation? every second. 
Fords EEC! V can: 

1 . Save fuel, by making sure that your 
engine has the precise air-fuel mixture 
it needs for optimum performance. 
No more, no less. 

2. Help your engine run better, by 
instantly measuring and adjusting for 
such external conditions as altitude, 
temperature, and engine load. 

3. Get you off to a better start in the 
morning, by helping to prevent stall- 



outs and reduce warm-up time. 

4. Help your service technician at 
maintenance intervals, by keeping an 
electronic “diary" of your engine’s 
performance history'. 

3. Perform one final quality control 
check on itself before the car leaves 
the factory, to make sure everything is 
working together properly. 

For obvious reasons, other car 
companies would like to offer an on- 
board computer with the memory, speed 

and accuracy of Birds EEC-1V But so 



far. tliere’s no such animal. 

And yet. EEC-IV is just a small part 
of our commitment to buikl the best cars 
and trucks we jxissibly can. 

Come find out more about all our 
1964 models, and get the details on the 
Lifetime Service Guarantee* * 

We think a few minutes with your 
Rrrd or Lincoln- Mercury dealer will 
convince you of one very important 
thing: that Ford is, indeed, a car 
company to remember. 



You’re going to love the quality. 



'ElIlC-Pv' amt available widiaH enpinf' ijarrtrras aon cemhnHrtaorir. 
'Ottered by partiripatinft dealer 




Quality is Job 1. 



VQRQ * iJNtOLK - MERCURY < 
FORDTRUCKS - FORD TRACTORS 








Programmable table saw 

An electronic 10-in. table saw is now available from 5 --. =: . Rc -hti'. k 
and Co. The 1 hp saw features program! s , i !•! ■ * ■■ ■■ 

~vel sellings which eliminate the 
need for trank handles, A digital dis- 
play reads oui the blade elevation to 
.005 of an inch as the saw automatically 
raises or lowers the blade to the pm 
g rammed height. Bevel angi*^ 
played to L /ir/ h of a degree. An elevation 
jog button allows you to adjust the 
blade .005 of an inch with each touch ol 
the button, It's available through the 
general catalog and at larger 

ars stores for £699. For details, write a 

.. . , _ _ EJertfonk (able i aw has a 

=n?ars. Roebuck and Co Soars Tower. ICKJthtortlro f ^ nei | above) for 

Dcpl. PSutTOS, Chicago, Hi. 6G68<1. progi-amining blade height 



HOME & SHOP 



Instant hot water dispenser 

The convenience of instant hoi water is now available for 
every home kitchen thanks to lhe [n-Sink-Eraior hot water 
dispenser {Model H-330) A 7 ■ -fj.nl Son tank delivers 40 cups of 
1 96* water per hour for the preparation of food and beverages 
To install the unit, first remove the sink-spray nozzle and 
hose {or born a hole in the sink rim}, then slip the dispenser in 
from beneath and anchor it 
with the threaded mount- 
ing nut. Attach the copper 
tube to the cold water pipe 
and plug in the power cord. 
lt r s available at hard wars 
stores and home? comers 
for approximately £60. For 
more? details, contaci In- 
Sink Eramr. 4700 2 1st $\ ., 

Racine. Wis, 53406. 





Superior drywall tape 

Manco self-adhesive fiberglass dry wall 
joint tape is easy to apply, needs no 
prepasting and works with new quick- 
drying compounds that often cause 
paper tape to bubble 3r cn mss in 2- 
in.x 36 -fi {$3). IRCMi (£9) and 300- h 
(£13) rolls. Contact Manco, 2040 West 
110th St.. Cleveland, Ohio 44102. 




Two new bright ideas 

Two new cordless, rechar- 
geable lights for homo and 
shop use are offered by 
Black & Decker, 515 Globe 
Rd Easton. Md 2lbU1. 

The Clamp- Light (£25) is 
tho first cordless, portable 
workltght that damps in 
place leaving both hands 
free. The padded jaws at- 
tach to any object up to 1 3 A 
in. thick and the lamp piv- 
ots 360° According to the 
maker, the batteries sus- 
tain a charge? for one hour. The Space- Light {$20j offers up to two hours of con 
tinuous light in unwared areas such as a closet, attic, storage she cl or staircase: 
To recharge, remove light from the wall -mounted bracket and plug it into an 
electrical outlet. Roth lights are? available at hardware stores and home centers. 





Scrubbable wall paint 

Pittsburgh Paints claims ins new Wall- 
hide latex flat wall palm (priced at £14 
pur gallon) is twice 
as durable as other 
premium flat wall 
paints Tho Wall- 
hide paint line 
boasts easy stain 
removal, resistance 
to water spotting, 
surface uniformity 
and maximum 
washahillty without 
surface pa ini dam 
age. It's available at home centers and 
ail Pittsburgh Paint dealers. 

For details, write PPG Industries, 1 
PPG PL. Pittsburgh, Pa 15272. m 
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75 YEARS AGOi August 1909 








here a 
cannot 



Night baseball 

A small- size fortune has 
been expended in Cincinnati 
in the construction of a re- 
markable illumination 

scheme for the National 
League baseball park of Lhnt 
city ITic plant which con- 
verts night imp day is com 
posed of 14 powerful carbon 
lamps, fed by a 250-hp dy- 
namo iirstallod on the 
ground. The lamps encircle 
fho field arranged in such a 
way that the glare does nm 
blind Ten lighis are ar- 
ranged on five towers, and 
four arc operated from the 
grandstand and bleachers. 



Coffee anyone? 

A Kansas City grocer has 
an ingenious arrangement 
by which he grinds coffee 
lor has customers and gels 
healthy exorcise. He props 
his bicycle up. connects his 
rear wheel by pulley 10 the 
grinder and l reads slowly. 



Time measurement 



Ttme, as a separate entity, 
has not yet been defined in 
language Defini lions will be 
found; to be merely explana- 
tions of the sense in which 
we use the wnrd in matters 
of practical life. No human 
being can tell how long a 
minute is: only that it is long- 
er that i a second and shorter 
than an hour. . In time 
measures we strive far □ 
uniform motion of some- 
thing and this implies equal 
xices in equal times: so we 
assume just what we 
explain, for space is 
as difficult to define as time. 



SO YEARS AOOi August 19S4 





Treasure hunters 

Would you like to go sea 
hunting for treasure this 
summer? An old Spanish 
galleon lying deep in some 
quiet harbor, ducats of gold, 
fat doubloons, pieces of eight 
and precious Jewels trickling 
through its rotting sides may 
be calling out w you If you 
have the cash to Finance such 
a trip, you might induce Ll. 
Harry E. Riesenh&rg of 
Washington, D.C.. to start 
you off on a jaunt thal would 
give you the thrill of a life- 
time. Hiesonberg has charted 
caches of more sunken trea- 
sures i han any other man 



A quiet coach 

Engine vibration is diminat- 
cd from dm passenger com- 
piirtment of die articu- 
lated motor coach (above) — 
two units streamlined to 
have the appearance of a 
single vehicle. The convex 
front fits in the concave back 



Earthquake on film 

The script of a recent mo- 
tion picture called for an 
Ciirthquiikc. Sots were 

placed on rollers and tied to 
the floor with heavy 
springs. Walls were con- 
st rucLed with prepared hut 
concealed cracks 



25 YEARS AGOi August 1959 








Racing to the moon 

The race is on Someday 
soon we will hear an an- 
nouncement [hilt a space- 
ship. bearing men, is on the 
way to the? moon, flow 
soon' 5 will the men be 
Americans? Russians? Men 
wilt go simply because the 
Age of Space has come. The 
United Slates is preparing a 
kind of lab inEa s pace— a. 
large airplane re Lea sing a 
piloted smaller one (the X- 
1b) which will zoom 100 
miles up This project and 
others are considered nec- 
essary p robing s before she 
moon journey 



Commercial copter 

Twenty-four passengers 
can be seated in n new com- 
mercial helicopter that pm 
mlsos to make? intercity Pav- 
el £?ven faster. The Vertnl 
1G7 twin-turbine craft has 
traveled 82 miles from New 
York to Philadelphia in 37 
minutes. 



Calf for help 

Shipwreck victims and 
downed aviators may be 
saved by a radio beacon life 
preserver that sends 
set code signal the moment 
il touches water The oner 
watt transmitter can call 
rescue ships within a range 
of 20 miles PM 



c 
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FAMOUS 



Warning: The Surgeon General Has determined 
That Cigarette Smoking Is Dangerous to Your Health. 






: i iHliiJ-' BE 



H[i 





In Japan, where high-tech electronics 
are a way of life, they pay $714.93 
for an American-made radar detector 



(You can get the same one for considerably less) 



Even we were a little surprised All we did 
was build the best radar detector we knew 
how We shipped our firal ESCORT in 1970, 
and since Mien we've shipped over 600,000. 
Along the way the ESCORT has earned- quite 
a reputation -among its owners, and also in 
several automotive magazines. 

Credentials 

Over the past live years. Car and Driver 
magazine has performed four radar detector 
comparison tests. Escort has been rated 
numbef one in each Their most recent test 
concluded The Escort radar detector it 
dearly the leader In the field in value, cus- 
tomer service, end performance - . We think 
that's quite an endorsement 

Our Responsibility 

One of the reasons for our reputation is 
cur attention to detail if we don't feet we can 
do something very well, we si mply won 't do it. 
That's why we sell Escorts direct from. ihe 
factory to you. Not only can we assure the 
qua l ity of the E SCORT, but we can also make 
sure that the salesperson you speak to is 
knowledgeable. And if an ESCORT ever 
needs service, it will be done quickly. And 
it will be done right 

50 States Only 

And that’s the reason we don I presently 
sell ESCORTS outside of the United States. 
Even in the countries that use identical radar 
[Japan and Australia, to name two) we know 
that we couldn't provide the kind of customer 
service tbal ESCORT owners expect. So we 
pass up the additional sales rather than risk 
our reputation. 



“Dear Sir 

So well admit we were surprised when a 
totter from one of our customers included an 
advertisement from a Japanese automotive 
magazine The ad pictured an ESCORT, and 
the pnce was 166.000 yen. Our customer was 
kind enough to convert that to U.S. dollars. 
Using that day's rale of exchange. gn American- 

made ESCORT was worth 3714.99 in Japan. 
Further translation revealed the phrase "The 
real thing is here!'' and warned against 
imitations. 




Econ 101 

Needless lo say, we were flattered We 
knew that ESCORT had an impressive repu- 
tation, but we never expected to see it “boot- 
legged ' into other countries and sold at such 
a premium. Bui the laws of suppfyard demand 
are not so easy to ignore When there is a 
strong need tor a product, there is an equally 
slmng incentive for an enterprising capitalist 
to Fill that need. And apparently, that's just 
what happened 



The Moral 

Wie still don't se ll out of (he country. And 
the price in this country is still S24£ The 
price we ve had For the last five years. 

Quite a deai for what the Japanese must 
Ihink is (he best radar detector in Ihe world 



Try ESCORT at no risk 

Take the first 30 days wrth ESCORT asa 
test If you re not completely satisfied 
return it for a full refund. You cant lose 

ESCORT is also backed with a one 
year warranty on both parts and labor, 
ESCORT SZ45 {Qhfl HE 3* WM LB* 

TOLL FREE, * flOO-543-1 W6 

IN OHIO BO 0 -M 2 - 2 GM 



my.m 



By mail send to address below. Credit 
cards, money orders, bank checks, cer- 
tified checks, wire transfers processed 
immediately. Personal or company 
checks require 19 days 

ESCORT 

RADAR WARNING RECEIVER 



Cincinnati Microwave 
Department 100-668 
One Microwave Plaza 
Cincinnati, Ohio 46296-0100 



Turtfl irt Ta&teck wilh Jfrrry Gitvm A-rrtfr tCi s nip* w &£hfy uliri \t\t: CfllMn Irtft rfftow Sunday Finings cm publtc TO JtQ sEaEtonp. Oec* tocaJ Iis4inga 

C 1W Cnwruh Me fomwv* me 
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Hanging extension cords 



To trouWn lights .ind extension 

cords coiled whnn not in use, secure 
them with a loop of rope or twine and 
hang them on a hook. — Charles F. 
Hadikt j and Walter E. Burton 



Easier sawing 




A piece ot paraffin wax ran add muscle 
to your hand sawing. Use it to wax both 
sides of the saw in the areas that will 
move in the cut. The wax acts as a 
lubricant to reduce friction and there- 
fore the force necessary to move The 
saw back and forth Repeat the waxing 
whenever the saw requires more push. 
A chunk of wax from a glass of home- 
made jelly is shown being used on a 
crosscut saw. — L'Valxer E. Burton 









NEW 1984 EDITION. 



Over 900 d u tailed plans 
and innovative idea* to 
improve vour living 
environ inent, saw muivy 
on repairs and enjoy your 
Leisure 



Pegasus- E-hut above Mil 1 ^ruuml it ft .1 “ r du 
ifi'M^rn.'nJ for ti-Li ill tcum plywood. thr^ lah n 

nurvi fj yn^Lrw powered Euwvixttft w ill mu for 3 
houra Ofi d gallon ot fi-^ijliir Crurt* 1 onaif. 
Lnmpkte pljiifi and pluiiLi illu^fod m>tn*cti^n 
Ixxikki. fR. lfttt ^.¥ 5 |i 



fioufoKcsIs rind workbenches, 
fooEs and equipment 
Recreational vehicles, 

Sports equipment. 

Fine Hum Llure. 

Storage structu . 

I n va lu a bk 1 and i nexpensi ve p ho toco py 
service of past POPULAR MECHANICS 
articles, 

Send for your catalog today! Be 
more self-sufficient tomorrow! 

Svrtd Vuu r runk- jnd wJdn**s A ilh check or mum?v 
(ink r payable lu lOl'ULAg MtCJ IANICS. M.iil U>: 
I’ti }Hi 1,1 s Mechanics. I!la 1014 [{aiii.i Oh Slalum, 
Neu Tork. UlUtl 



ONLY 
SI 00 



Classic IVorlthcmfr ■ Build ihii ctafibir European 
lMirkK'ilc/h for lull Ihy priori (Iw tot'kiry V^rhion. 
Dovetail joints pivc 1 he driiwer super rv^nlantc tu 
tacking- Our drawings wlllsfoph- vuutb.m 1 l^nuk 
ihew joints . In addition vou gvr detailed pliictjs . 
crbM-1 1 lll 1 1 tin** .i nd i n .1 forial ti>l tn_- Nn i 



gaffis- 

Helps those 
who Kelp 
themselves 



:u 



Adirondack Luiph Furniture Hi i- EudiltoEuI 
Aduufickck tun>i rune i-- uurablr arid al tractive 
L'raiLeJ of hatdwood, tvich rfott 1 ih srareJulIv 
sanded. theiw^'tnblnJ u-ilh wjfor-nr^sCud ^Ive. 
Healed with wood preservative and painted— alii In 
make it dirndl \W nspr* ol uutdwr mw, INumm fod 
pLuih and material tKt available. 

[PJ_-1751r55-SG> 



SttiU>aU’ay Firmc Tabic Lh c lever unf- pi l>l v 
Out folds like s«;l visit* fon-aw stora^wlx'nnrtm 
w-sc Easy to bn iJJ. (IT. - L 7 1 ) 



Scuba Tow Set - Leisurely explore 
beneath the sea behind the single 

engine scuba tow. Glide 

j — — ->■ about 3 mph using 
a snorkel. 

complete plan includes full size 
cutting patterns and an illustrated 
instruction manual. 
(PL- 1747 -S 10 . 95 ) 



IVpviUi Mrchankr. .i IVitSiL.UKtfi ul H#jrst Vii^mh. 1 * 
,i i "in ikijin,^ ITiL r E leaN OinpifirjhHMi. 
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Go ahead 




yourself. 



Even if you've never done any 
work on your car yourself, HELP! 
makes it easy to take care of those 
pesky little repair jobs. Like broken 
wtndow-crank handles, loose arm 
rests or noisy starters, to name a 
tew of hundreds for which HELP! 
has answers, No more weekends 
hunting parts in auto junkyards. 

This booklet lists 100 of the 
most popular HELP! items that can 
save you big bucks in solving small 
repair problems. Parts come in 
handy packages with complete, 
easy-to-follow instructions. Send 
for your FREE copy of "One 
hundred auto repairs for under ten 
bucks." 



Motormite Manufacturing Depi. p.m 
a division of R&B Inc. 

2695 Ph^monl Avenue 
Huntingdon Valley. PA 190G6 

Send me 3 FREE copy of the helpful 
HELP! Oopklet. 



name 

AOOhESS 

crfv 

STATE IIP 



tA 



COMING NEXT MONTH 



BUILD OUR ROOMY GARAGE/BARN 

Besides this great pfans offer, we show basic 
framing techniques you can use on any structure. 




REAGAN: A NEW SPACE ODYSSEY 

President Ronald Reagan tells how well launch a 
manned space station as early as 1992 the first 
step in a bold plan to open new frontiers in space. 

HOTTER DETROIT CARS FOR '85 

Chrysler and Dodge field a 1 50-hp turbo sports 
sedan that rivals Audis and BMWs in performance, 

IS YOUR HOUSE LEAKING HEAT? 

Here's a survey of likely heat-toss spots, 

plus tips on making the most of an energy audit 

PM'S GUIDE TO HOME INSULATION 

Our comprehensive chart helps you choose the best 
insulation and the right amount for sure protection. 

HIGH ADVENTURE IN BRAZIL 

Detroit Editor Dan Ross takes you on a wild ride 
by Land-Rover through the jungles of BrazfJ. 

HOT NEW MOTOR SCOOTERS 

Japanese imports are reviving the scooter craze 
with flashy models that sport digital 
dashboards, pop-up headlights and even heaters. 

MAKE YOUR OWN BUTCHER BLOCK 

Here are easy ways to make handsome butcher 
block tops, plus a handy roll-around cart. 

CARS YOU CAN'T BUT HERE 

Unusual imports, sold only in Canada, include 
economy compacts selling for $4,000 to $5,000. 
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Know your car inside and out. 
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What lb Know 

They 

Ibw Your Car 



Dotty protects drive train when m cm 
mua be towed cm to drive wheels, 
Mid-engine or front-drive CM wttfi 
transaxles often need a drily. 



The tow truck can do more damage 
to your car than the accident) 



fhotO 



BY MORT SCHULTZ 



U nless you're a member of a motor 
club, such as the American Auto- 
mobile- Assn. ( AAA} r you may be put- 
ting your vehicle cm the line when you 
have it towed. A motor club usually 
protects members by holding recom- 
mended towing outfits accountable for 
damage they cause. But, whether or not 
you're a club member, you can save 
yourself time r trouble and money if you 
know the proper way to tow your partic- 
ular car. You have the right to tell a tow- 
truck operator how to do the job, if you 



happen to know he's doing it wrong. 

If you want your car or truck towed to 
your dealer or mechanic, see if he r U 
come and get the vehicle before you call 
a towing outfit. Dealing with someone 
you know is best- 

IF you're a member of a motor club 
and you have to use a local towing 
company, check the instructions provid- 
ed by your club, if you aren't a member, 
look under "Towing" in the classified 
pages for a company that's affiliated 
with one or more auto clubs. As a last 



alternative, ask the police to recom- 
mend a reliable operator, 

Once you've got a towing company 
on che phone, make sure to di&cuss Ihe 
following: 

■ The make, model and year of Che 
vehicle. 

■ if the transmission or differential is 
Inoperable; if the vehicle has special 
equipment like fog lights, air dam, 
extra -wide tires or spoilers, On a truck, 
tell them If it’s got a camper body r full- 

fhease turn to page 6$) 



Tote That Dodge, And Other Tough Tows 



Some vehicles are easy to tow, some are 
almost impossible- Here are the 'm mod- 
eEs the AAA consider* the easiest (plus a 
few honorable mentions) and ihe hardest 
(plus a few dishonorable mentions}. 

The Easiest 

• VW J or Lis, Scirocco, Quantum 

■ Jeep CJ7, Scrambler 

■ Ford LT33 Crown Victoria, Mercury 
Grand Marqujs, Lincoln Town Car. 

* Givi G-Body Cars < Chevy Malibu and 
Monte Cario, Fnnliac Bonneville and 
Grand Frix, Olds Cutlass Supreme, Buiek 
Regal}. 

■ GM B , C and E- Body cam (Chevy 
impala and Caprice Classic; Pontiac Faif- 
sLenjiv; Olds Delta 88, 98 and Tonon&do; 
Buick LeSabrc, Elerara end Riviere: Cadil 
lac Fleetwood, Da Villa, Eldorado, Seville). 

■ Toyota Tercel 

Honorable mention: VW Babbit, Toyota 



Cresstda.. Ford LTD, Mercury Marquis, 
Ford Bronco. 

The Hardest 

■ Exotic foreign types {Aston Martin, Fer- 
rari, Porsche}— N ot designed Tor towing 
with a sling ; loo low 10 be picked up with 
wheel-lift qt to be winched onto a flat-bed 
without possible damage. 

■ Rolls-Royce, Bentley Heavy; overloads 
common towing equipment. 

® Chevrolet Corvette — Requires” several 
piece* oflumber to prevent damage: needs 
dolly under ground wheels; top must be on 
Id prevent damage as chassis flexos; TOO 
low for wheel-lift Of flatbed. 

• Pontiac Firebird with aerodynamic 
"ground effects" package — Canl be 
lowed from Front with sling equipmunl ; too 
low for wheel -lift or flatbed equipment. 

■ Honda Prelude— Can ’t use sling from or 
rear: plastic bumpers can he damaged. 

■ Mitsubishi StariDra — ConT use sting 



from or rear since air dam, gas lank, or 
exhaust system may be damaged; whoot- 
Lift or limbed equipment should bo used, 

■ BMW BtBt-BZfie^Can’t use sling front 
or rear since air dam, brake Lines Or 
exhaust system may be damaged: whoet- 
tift or flatbed equipment should bo used. 

■ Mazda GLC sedan— Can’t use sling up 
front since valance panel may be dam 
aged: sling in rear may be used, but from 
wheels mtisi be placed an dolly. 

■ Honda Civic—Can’t use sling up front; 
sling in rear may be used, bul from wheels 
must bo placed on dolly. 

■ PLnillfarina A££Urra — Can't use sling in 
rear; to tow vehicle from from, spoiler 
must be removed and 4 ■ 4 Spacer blocks 
placed exactly to avoid damage. 

Dishonorable mem ion: Alfa Romeo Spi- 
der, All Chrysler rear wheel dnve sedans, 
Peugeot 505 sedan, Juyudr XJ-S COUpe. 
Isuzti Impulse 
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Senior year, Dad 
lent me tne money 

for this can 
I had to work 
construction all 
summer to pay him back. 

Do you think Id use just 
any motor oil? 





A '69 Charger, raised on 
Gulfpnde. 1 

I put a lot of sweat into 
buying it. You better believe i 
treat it right. 

I think Dad liked the car 
right off. He taught me to take 
tare of it. To change the oil fre- 
quently. To use Gulfpnde, 

Of course, the car didn’t 
get to be fifteen years old with- 
out a few things wearing out 
Like the speedometer The light 
switch. The drivers seat 
But never the engine. 
Gulfpride has helped keep all 
eight cylinders coated, lubricated, 
and faithfully humming away. For 
more than a decade. 

And Dad always said when 
something works 
for you that long, 
you don't camper 
with success. 



WHEN IT’S 
A MATTER OF PRIDE. 

Get a 12.00 nekKfr whW| yo u buy 
S quarts of grade of GutfpnqLe oil. 

For details, look for Gulfpride dflplJjra 
at parUcipatifig reaifcry 







Now rent it all at your U-Haul Center 



• Air Compressors 

• Airless Paint Sprayer* 

• Bicycles 

• Camping Equipment & Tents 

■ Champagne Fountains 

■ Compactors 

• High Pressure Washer* 

• Hospital Beds & Wheelchairs 

• Lawn Aerators 



* Log Splitters 

* Party Tents 

* Power Lawn Vacuums 

* Power Trowels 

* Pneumatic Nailers 

* Sanders & Edgers 

* Scaffolding 

* Tables & Chair* 

* Thatchers 



* V ideo Movies 

* Wallpaper Steamers 

* Welders & Torches 

Free pair of leather-faced work 
gloves with this ad. 

Find us in the white pages under U-ti*4jl Center 

LI -HAUL 



BEFORE THEY TOW YOUR CAR 

ffiflrtUrt urnf from p a ge 66? 

load dr a trailer. Providing these facts 
wilt help the company send the right 
equipment- 

■ If you h£ve passengers with you, 
make arrangements for a taxi. 

■ Where the vehicle is located and 
where you want it towed- 

■ Price and method of payment (some 
firms only take cash). Find out the kind 
of tow vehicle the company intends to 
provide — sling, wheel-lift or flatbed- 

Don't rely on someone else to deal 
with the row truck operator lt r s your 
vehicle— bo there. 

Before the tow truck arrives, know 
the proper towing procedures for your 
vehicle. Chrysler and Ford service man- 
uals explain how to tow their cars. GM 
publishes a separate towing manual. 
Some imports may have towing infor- 
mation In the owner's manual. The 
AAA publishes a Towing Matm&i annu- 
ally that you can get for $8.95 from its 
Credit and Order Dept., Sill Gate- 
house Rd., Falls Church, Va. 22047. He 
sure to mention the year and model of 
your car (you need a 1982 manual for 
an '82 Chevy r for example). lt"s a good 
idea to keep a photocopy of your car's 
towing instructions in the glove com- 
partment at all times- 



Slzs up the towing equipment when 
it arrives. The most common wrecker is 
die sling type Auxiliary equipment 
such as a 4x4-inch crossbeam, spacer 
blocks or a wheel dolly must often be 
used with this kind of truck to prevent 




Proper sJIng attachment often requires a 
4*4 and spacers. Each car Ij different. 




Wheel-lift support* car fay ft* suspension, 
instead of axle, bumper, undercarriage. 



damage to bumpers, radiator, suspen- 
sion parts, unihody frames or the trans- 
mission. 

Some cars can't be lifted by a sling 
without being damaged, even with aux* 
iliary load spreaders, Others can be 
lifted easily, but they can't be pulled at 
more than 5 to 10 mph without dam- 
age. The AAA manual has aJl this 
Information. 

Wheel-Lift and flatbed equipment is 
generally safer to use than a sling type 
wrecker, especially for front -drive vehi- 
cles. This equipment is more expensive 
than a sling -type truck. If you hire a 
Flatbed, it should have a gross vehicle 
weight (GVW) capacity of at least 
18,000 pounds. The Ford F60G and 
Chevrolet C60 fall into this class 

Before the hookupj walk around your 
vehicle with the tow truck operator and 
make two lists of existing damage—one 
For you and one for him. Have him sign 
yours — you sign his. 

When possible, a vehicle should bo 
towed with its drive wheels off the 
ground. The transmission should al- 
ways be placed in meutflal and the 
parking brake released, louring a tow, 
raised wheels may hit the road; they 
should be free to rotate to prevent 
damage to the vehicle.) 

If your vehicle has to be tawed on its 
(Ptesstt E urn to pagft 7QJ 
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Complete trailer kits, 
parts, and accessories... 



Build-it-yoursetf 
with thelkailer Works 




W e've got everything you need 
to do-it-yourself. In addition 
to the world's largest selection of 
build-it -yourself utility, boat, motor- 
cycle, snowmobile, car transport, 
and horse trailers, we've got a com- 
plete line of trailer parts, accessories, 
plans, and even a comprehensive 
Build -It -Yourself Trailer Manual. 
Whether you're planning on build- 
ing a kit, or a complete trailer from 
the ground up, we can help- We're 
the build-it-yourself trailer 
company... we're the Trailer Works. 



Trailer Works build-it- 
yourself trailer kits. 

The Trailer Works manufactures 
the most complete line of build-it- 
yourself trailer kits available any- 
where. You can choose from over 
22 different models of utility 
trailers, ranging in size from a 
4 r x 3' all the way up to S'#* x S'S®, 

12 different boat trailers, including 
everything from a hand launcher to 




a 14 1 x 5' version capable of 
handling an 18' boat with a T beam. 
We've got motorcycle trailers, 
snowmobile trailers, car transport 
trailers, horse trailers, and more. 

Trailer Works parts 
and accessories. 

And if you want to do-it-yourself 
from scratch, we've got parts and 
accessories for every size and type 
trailer imaginable. Building from 
our patented Inde sponsion 
Suspensions, a revolutionary 
approach to trailer systems 
employing independent rubber 
torsional suspensions, we've got 
chassis' and brakes, lighting 
packages and fenders, couplers, 
cables, rollers and pads, ladder 
racks, jockey wheels, nuts, bolts, 
and damps. And that's not all! 

Trailer Works plans. 

In addition to stocking everything 
you need to build your own trailer, 
the Trailer Works has a complete 
inventory of trailer plans and 
assembly instructions, designed to 
assist you at each stage in the 
assembly process. Detailing 
everything you need to know to 
build a TVailer Works kit, or even 
fabricate your own chassis, the 
Trailer Works has the answers with 
copyrighted material developed 
specifically for the do-it-yourselfer. 



Build-it-yourself 
with the Trailer Works. 

If you're thinking of building your 
own trailer, you need to talk to the 
Trailer Works... today. Send in 
$3,95, and well rush you a copy of 
our Build -It- Yourself TVailer 
Manual. It's a 100 page book 
detailing everything you need to 
know to build, own 
and operate a fiSa*. 

trailer. And if you 
write us today, 
we'll include a *>d/ 
coupon worth ' 

$3,95 off your 
first order. 







the buJ Id- 1 1 -yourself trailer company. 



fi'JeaM' rush me a copy of the Trader Work a 
Sui-UMt-Votirsetf TVaiSet Maniml. 

□ l am <md04irig a check ot money order for 
13.95, 

□ Please- charge lo my M Visa 

Account i , 



■ Name i 

ft Address 1 


1 Cilv 


State _ Zsd . 




5 Miilio: The IMler Work! 






Dcp^rtmena JOE. P-O- 39164 






Detroit, Michigan 





Better than Jogging, Swimming, or Cycling ... 
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CfiAvattintn skiing is often cited by phyvctltJsjKl j- 
p?rfm N.irmi <af cancEi^aj-i-u lj.r 
I nr EwXh nun md women. Its UBDQCll, fluid. EOUl 
budjr iDLUiim untfmnfymitfifiei mow mnscks so 
hlgM hean mt* stt'in easier to ar[sm rb in *hrn 
K&gging j.ot LTtfcijM . SumtaTvacfic LluSely siallulain. 1 hi 
pkmni \ L >kim^ mutum and provides the same 
Lardiofr'aMrufor cnduiwe-huildjng lwiNrfi^-rip[hF 
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miudr& 3.1 |he mne Llftk 1 . Fluid, pries* rnctfjiwi dm> 
mu came jtnni or bac k pmijkms 
More Effective Than Exercise Bikes 
NoidiCIratk's ■'Land up dtiirlji muttufl mote uni 



Jar/ess Tbta/ Body 

Aerob/c Exerciser 

Duplicates X-C Skiing for the 
Best way to Fitness 

fqpiily cwihm^ cIm Lirgf teg JiHiute* md iUKJ idds 
impuriam upper body exercise. Higher pulse Hies, 
necessary For building fitness seem eider |u 31 tii n 
tienuse the work LssrUirdhy rtturc fEmStte mass 
I yen Better Than Swimming 
NnnJicTrari; num effectively «rnise& [he Jatg-eSI 
inuurles in |Jte- body. Shusr tucked in [he lr£s and 
butEodu. When swimming, (he both is supponcd 
by [he wifc a. thus pmcncins these im^cla From 
hcinpi eOcftiHTly rwrewd Tne stand up miming 
pmiEiLHion 1 he Nu^dtcIrackoiiiLh itHJcc cffctiirtly 
mrtisus ihest muscles. 

A Provca, High Quality Durable Product 

Nurdic'fntk is iiiiiYlh yetf of production. Nnrdic- 
Track is quiet. nvfltorlfs& and has separately adjitM- 

ahk arm and teg resistances. We manuFaclunr 
and sdi cbitc-t. Itoo ytar warnniK, 3ft 
day trial period with lefmn privilege 



Folds and stands mi rnd 
Ed require only 15'l H !l 
siorage spact 



fjtiftjr uTt'lefttr. 

FREE BROCHURE igk 
Toll Free 1-800-J28-5B8B 

Minnesota frli-4'1fhfi9H7 
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WITH E L FCrR 1 C MOTOR W*-i ICH 
DEVELOPS a HP 

- 34 LATHE 
*10 TABLE SAW 

* m DISC SANDER 

* i^H vertical 

DRILL PRESS 

* HORIZONTAL 
DRILL PRESS 






VERY iMPORTAHT^ \ 

T ne on ly machi w bu ih wifr 

" A ALL CAST [RON TABLES 

~ H HE AW PUTT &ESHSH 
* q. DEVELOPS 3 HP MOTOR 
D. BUILT AS AN INDU3THJAL 
MACHINE 

ONE PLACE PDft AIL rOUfl NEEDS 

CALL NOWm FDFt FREE GIFT 
Toll Free 421-2467 

IN CAU FORNIA CALL COLLECT t? 1 3 ] 1 

“■ tfl&A "MASTERCARD t HAOnEYGUI^P 
PLANT 

MASTER WOODCRAFT CO. 

0DQ SPRUCE LAKE DRIVE ■ P0 QOX m 
KftPflOR OrTY. DA 90710 

■ A Repute Lagu^ Gr«jp, 

DoaiiEH^h ip Avaita^a 



WOODWORKING MACHINES 
5 In 1 Combination 



Save Time! Sava Money) 
MU! Supply Sail* Over 
1,0(30 Different Die- Formed 



To Repair Rust or Collision Damage 



96-Page WILL US. Car 
Thick and Van Catalog 
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Mill Supply Dnpt. 

3241 fiuptfNf Annuv * CLmfwid, OH 44114 

Pbm E3H63 M1-W3 



BEFORE THEY T OW YOUR CAR 

{CDmimj^J.^rnjpa^e 58 ] 

drive wheels and the drive train is 
inoperable, the drive wheels must be 
put on a dolly or the driveshaft of a rear 
drive vehicle disconnected. If y out vehi- 
cle is going to be towed on the drive 
wheels, make sure the tow operator 
knows the Lowing speed and distance 
limits recommended by the manufac- 
turer. 

If the vehicle is going to be towed on 
its front wheels, the steering wheel 
must be unlocked and secured with a 
special damping device, not the igni- 
tion lock r which may break. 

Sling-type equipment should not foe 
used if a vehides r s GVW exceeds 6 ,000 
pounds. Frame rails of pickups can Hex 
enough when loaded to let the cab and 
body come into contact, causing danv 




CHtWJN H< 3 I[> 



Flatbed trailer uses a winch to haul car up 
onto Hi till bed. IHIp wheels routh road, 

agg. The operator should always tow a 
loaded pickup from the frontj or use 
wheel-lifr equipment. 

The operator should always attach 
safety chains that are completely inde- 
pendent of lifting and towing equip- 
ment- Chains should be installed so 
they wm j t hu against lights, bumpers, 
painted surfaces, or other parts likely to 
be damaged. 

The lifted wheels of the towed vehi- 
cle should clear the ground by more 
than 6 inches, but not be so high that 
the bumper on the other end hits the 
ground on bumps. 

During and after towing 

Hide in the tow truck with the opera- 
tor. Make sure he observes speed and 
distance restrictions for your vehicle, 
and that he doesn't exceed 5D mph for 
any reason. 

When you reach your destination, 
repeat the walk-around inspection to 
see if your vehicle suffered damage 
during the tow. If it did. stipulate in 
writing what damage occurred and 
have the operator sign* the document. 

When you pay fbr the tow, see that 
the operator' s name is on tho receipt, as 
well as the name, address, and phone 
number of the tow company. M 
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Build your own 
library with 

POPULAR 
MECHANICS 
and Motor books. 



Home Appliance Repair 

Manual Presides step by step 
repairs for more than oU different 
kinds of appliances. More than 
8-iKi tkiserup phoiogruphx, Jem 
diagrams; and charts. Lists 
appliance pari suppliers. Gives a 
basic iritmdut'tinrt N' ckxtricily 
and instructions for operating 
electrical Besting equip mem 
lllus. Explic-LB insirucliuns explain 
how in correct must problems tmd 
tell you when to stop and get 
professional help.(B ] 752- £23 UO'i 



Basic Car Care Tells how Lu 
perform simple maintenance 
checks, prevent or delay 
breakdowns. do rune-ups, handle 
basic 1 repair jobs Highly 
illustrated with clear- as -crystal 
photos, diagrams, and drawings 
Covers electronic ignition, diesels 
and front-wheel drives. Appendix 
gives manufacturers Kpecifl- 
catitms for each make and model 
of domestic tar bv year. 

(H-lTbh— *19,95; B-175&A, paper 

— %nm) 



The Guide Tv S*#f 
Sufficiency Complete 
manual of pcirl in] advice m 
being totally or partially sr-ll' 
sufEMenr itt every way Over fiiKI 
:d -color illustrations show 
step-by-step how to do it Saiarti 
to brew iji'cr. bake bread, pickle 
unions, design a dairy, convert to 
solar energy, but Id ei slaughter 
house or spill varri 

(B-1753— i]m- 
B 1753A, paper— 



Guide Tv Bv It Yourself 

Material* Pro^icics answers tu 
every do il you rselfer's questions 
hbout material mid supplies used 
for home improvement projects 
discusses lumber, millwqik, 
plywood, hard board. Killing, 
plumbing, and eteririeal supplies 
Tim only up- lo-date 'reference 
work that furnishes complete 
information on the thousands of 
standard building products 
available today. {B 1759—58.95) 



Tunc Up £ Trouble 
shooting Over 50 pages of 
charts, showing how to Trace and 
solve 2S of the most rummim 
problems. Covers all modern i'.S 
cars and four huh I popular 
imports Including pickups, vans, 
four-wheelers, and even diesels. 
Over 9tl pages of tune up 
specifications for US models 
from 1974-1979 pli^ Datsun, 
Toyota, Rabbit and Beetle. 

(B 1757— I757A, paper 

— I1L50) 



Bodywork & Fainting 

This is the first bock whose table 
of contents was designed to 
match the needs of the rapidly 
growing do-ii-yuurseir market. It 
shows how to save time atid 
money by doing your own work 
Step b> stop illustrations. It! 
pages of photographs, including 
color matching, phi strip in p 
techniques and custom designs. 
Tells you where to buy new or 
used trim and parts and how Eri 
install them. (B ITofl — J 19.95; 
6 -ITdUA, paper — 1 12.95) 



Auto Repair Manual 

( 1 977 - 1 »S 4 ) 

The most comprehensive 
up to date car repair manual 
available. Over 2,300 models of 
US cars. Shows how to make 
hundreds of most common 
repair&'mai Pie nance in addition 
to numerous complex repairs. 
More than 55,000 essential 
service specifications & repair 
facts, 2J9CO how to do it pictures, 
diagrams/cutaways, 390 quick 
cheek specification charts. 
(B-1504— 521.50) 



Truck Repair Manual 
($$th Edition* Over a, MO 
models of trucks, vans & 4 w heel 
drives — I97-M983. 2,009 cutaway 
pictures. 1,500 pages of step-by- 
step. eas>‘ to follow repair 
instructions. A complete 
reference book Includes ail 
popular makes of trucks and 
utility vehicles, plus tile new mini 
trucks. (B 1&03 — *27.50) 




BASIC 

CAR 

CARE 



II.LUSiUATiyj 



TUTJELPf 

TROUB* 

SHOOIW? 



BCXJnJDORK 

&FHIVT 1 WG 



Not JlliksE rated 



Aula Repair Manual 
Vintage Car Edit. I 
( 19551951 ) This limited 
edition shows bow to restore, 
repair & maintain 23 popular 
models from 1*935 to 1953 
Spec Sal-serv ice-sect sorts mrlu do 
Information cm such systems as 
automatic windwlifts, 
Carburetors, generators, hill 
holders, ignitions, overdrive* k 
much more 
(B-1499— taOJtt) 



Auto Repair Manual 
Vintage Car Edit. B 
f 1953-1981* A must for the 
owner/restnrer of vintage “Golden 
Oldie"’ cars. This limited edition 
shows how to restore, repair £ 
maintain 3! models. Special- 
service -section includes 
information on air condilioning, 
alternators, brakes, distributors, 
nonshp differentials £ starting 
motor*, automatic transmission. 
(B1500 — $35.00) 



Send your name and address with check or money order payabte to 
POPULAR MECHANICS. Mail la. Popular Mechanics. Box 1014. 
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F ormer President Jimmy Carter made 
headlines in an unusual way last year 
when four chairs he built were auctioned 
in Now York. The proceeds went to the? Carter 
Presidential Library fund, FM spoke with Car- 
ter on the of the chairs and on his 

woodworking hobby. Carter and his wife, 
ffosa/yiira, were also good enough to lei us use 
the photos they took for their fam//y album of 
the chairs under construction. 



■ Where did you getthe idea forthe chairs 
you made? 

Well our □ncestoi's settled in this 
area in 1893 and I remember a 
couple of chairs that were 
owned by my wife's great 
grand fa Cher that were 
made out of 
green hickory or 
oak. ^S- 

■ Did you ^ 

have plans to mi jHBB 
work to? 

No. 

really seen any- m B * \ J 



On a shaving tenth (top]. Carter shapes leg. He 
and flosafynn wove the seats for hh chairs. 



Popular ■ 
Mechanics 



Craftsman 



W ’ r s 

Behind our house is a fairry good stand of hickory Hickory has straight 
grain, so I've made a number of gootf chairs from it.' 
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Carter removes rough. dry bark wfth a draw knife. He wtys It's i lough chore. 



After rough bark h removed, the white 
bark mart left u scribed with a knife. 



While bark strips off after scribing, it s 
uwrf for use In weaving the scats. 




With a froe, the tree trunk Is cut Into sections. 
Sizes can be varied to any length desired. 



thing exactly like the ones with the 
vertical slats. 

■ Is it true you cut your own tree to get 
wood for the chairs? 

Yes. I live on a farm that we own on 
the edge of Plains. It's about 160 acres, 
and behind our house is a fairly good 
stand of hickory. Hickory has straight 
grain, so I've made a number of good 
chairs from it. I cut down about a 12- 
inch-diameter hickory and made six 
chairs and four stools, in the last pro* 
ject, the tree was a little bit smaller, and 
T made the four chairs for the library 
auction. 

■ How did you treat the wood after 
cutting? 

Well, you don't do anything to the 
wood after you got the tree cut down. 
You just take a draw knife and remove 
alt the rough, dry bark- lt r s quite a 
chore. You have to cut the tree down 
between April and August, when the 
sap is rising so you can gee the bark off 
the tree. After you gel the rough bark 
removed with a draw knife, you take a 
pocket knife and scribe the length of 
white bark left on the tree. Than that 
bark strips right off the tree, providing 
the sap is rising. You remove those 



strips and save them. The bark is the 
last thing you are going to use. to weave 
the seats. 

■ So now you have a bare tree trunk. 

Thai's right You cut the tree trunk in 
lengths that you 1 re going to need for the 
chair hacks and the rungs. Some pieces 



'You just take a draw 
knife and remove 
the rough, dry bark.' 



I used are 1 7 inches: some of them are 
1 4 inches- The slats for the chair back 
are IS Vi inches. You cut the tree crunk 
into sections to give you the proper 
lengths. Then you use wedges and a 
froe and split the tree trunk into proper 
sizes. For the rungs, you want a 1 x 1 
cross section. Then -you take a shaving 
bench and draw knife and shape the 
rungs, slats and chair legs — two short 
front ones and two long hack ones. 

■ How long can you wait to start the 
project after cutting the tree? 



I hke to do this before the wood dries 
out because you va got ta bond the 
wood- You just figure out approximate^ 
ly how much you want to bend it. 

■ What exactly do you bond? 

The two things you have to bend are 
your back legs and the slats that go in 
the back of the chair. You can either 
steam those or boil them in water. I've 
devised a little steam outfit I use. You 
make those pieces pliable and bend 
them and put them on forms to hold 
them, and 1 generally leave them for 
about a week. They dry and stay in that 
curved shape. 

The rungs of the chair you want to be 
quite dry. You can either dry them over 
a fire on a rack or, if the weather's good, 
you can keep them out in the sunshine 
where the air can get around them. 

■ is this where the chair comes tog eth- 
er? 

Yes. You make sure that your chair 
legs in which you drill holes are not too 
dry P but your rungs should be extremely 
dry. I use Vs inch at the end of my rungs. 
I cut the ends down to a uniform inch 
in diameter with a dowel cutter \ made. 
Then I take a Vn-inch drill bit and grind 
about a 64th off each edge, which 
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Cane r bendi a bach leg for one of the chain, f he legs and 
slats are bent by hand after wood is steamed soft. 




Carter devised a J 'little steam 
outfit —a bucket placed over 
a fire — tb ioften the wood to 
make Jl easier to bend the legs 
and slats for his chairs. 



Rungs are hammered in after the ends 
aie irlmmed to give them a tight fit. 



Using dr^cf hickory strips. Car- 
ter weaves the seat for a chair. 






makes it about l hz inch smaller so that 
the holes in the chair legs are about a 
32nd smaller than the rungs. So that 
you won't split the leg when you dri ve It 
in, you shave off a little of the rung on 
each side, but not on top and bottom. 
■ How do you do ilie shaving? 

With a knife- Then you <3 rive your 
rungs into the legs of the Chair, and you 
have to use a lot of force on them. You 
think its going to split but it doesn't. 
And once it goes in. of course, then it 
locks fairly tightly. 3 use a Little white 
glue, too, just as a safety precaution. 
You do the front and the back, then the 
next thing you do, of course, is to pul 
your side rungs in from the back to the 
from. Then your chair frame is pretty 
well fixed except for the hack slats. 

I mortise and put the slats in. You can 
bend the top of the chair aside enough 
to slip them in easily- On my vertical- 
spoke chair, 1 put five spokes between 
the top and bottom curved slats. You 
don't glue any of this. But when you put 
in your top horizontal slat you take a 
cEamp or put a rope across the top and 
twist it and bring it together. Then you 
drill a VWneh hole through the heck 
Legs into the ends of the top horizontal 



siat. Then 1 take a piece of hickory, taper 
it at the end and drive it into those 
holes, which locks your top slat in. Now 
the back of your chair can't spread, 

■ Is that a sturdy piece of work? 

Oh, yes. The whole chair is locked 
together. 



Then you weave the 
seat with a standard 
herringbone weave/ 



■ So now you have a green-wood 
chair. 

Yos. You're through with the chair, 
basically— except for weaving the seat 
with those hickory strips. Some other 
bark is probably better — white oak 
splints might be just as good — but I just 
prefer to make the whole chair out of 
the same tree. 

You soak the bark for an hour or so to 
make it flexible, because by now it H s as 
hard as a rock- Then you weave the seat 
with a Standard herringbone weave and 



keep alt your joints on the bottom, of 
course. Once that's all done, you level 
your chair; Cut a little bit off one or two 
legs if you have to p to make sure the 
chair sits steady on the ground 1 put a 
couple of coats of dear Watco oil on the 
hickory, just to keep dirt or handprints 
from showing up. 

■ Sounds like a very time-consuming 
piojeot 

The actual working time is not all that 
great, but you have to wail while your 
rungs dry out, and you have to wait 
while your bent pieces dry out. It takes 
a long enough time. The fewest chairs 
I'Ve ever made at once is four. I make 
bom four to 10 chairs at a lime. 

■ Do you find hickory easy to work 
with? 

I d say hickory is very easy to work 
with when it's green. But it's very tough 
when it gets dry. So you'd want to do all 
the shaping you can when it's green. 

■ [ gather that you keep those chairs 
around the house, right? 

1 sold four at the auction, and the 
others we have in a mountain Cabin in 
north Georgia. We buiEt a log cabin up 
there, and 1 made all the furniture for 
i Pl&a$a (um io /jaijtt 3 Ui 
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Life On Artificial 
Islands 





The 1 1 It century man made 
island shown in this art (if I 
conception would be built 200 
miles off the Atlantic Coast* 

The outer rim of the Island 
would provide space lor farming 
and solar collectors* A nuclear 
power plant could provide 
electricity at a distance From 
the island. Inland* a huge 
mall would house oft ices, 
apartment complexes and 
warehouse areas. The island 
would have a supertanker port, 
a heliport and an airport for 
small Jets and V/STOL aircraft. 

ABOUT THE 
AUTHOR 

Franft H taavitfsofi. cp-aydioro/' die 
he*.i selling book MACHO (William 
Morrow, $17,951. is chairman AT titV> 
System Pyriamks Storing Commute* 
dr t ho Alfred F. Sloan School of 
Management at WasSatftnsrrtj 
IrtSdruf* ofTpfVJilflJc^y Jte aJso 
wWJfctfd men British <md French 
A£mcJi?s in Ifta planning of an 
English Channel tunnel. 










of building our own livable off-coast lands 



■ 



U nexpectedly, lake a mythological monster, the 
island rises out of the sea against the disap- 
pearing horizon It appears on no maps. In- 
deed, just two y ears ago it didn't exist. A miracle of 
engineering some would say The grand real estate 
deal, according to Others. The 21st century has barely 
begun and mankind, finding travel to distant lands 
common place, has now gone a step beyond and built 
new lands. Artificial islands 
We can look ahead to this bold accomplishment of 
macro-engineering— the building of huge projects— be- 
cause the technology is already at hand in 1984. Mam- 
moth artificial islands sit in Chesapeake Bay off she 
Mary land coast and in Japan s Osaka harbor. Scores of 
ultralarge oil platforms break the horizons of Prut! hoe 



Bay Alaska, the Texas Gulf and the Gulf of Arabia. 
Wte're budding and planning islands at a quickening 
pace to meet the demands for pristine air, more living 
space, deep-water pom and oil exploration , New York 
State is exploring the possibility of building an off- 
shore tanker port near New York City. Japan has al- 
ready sat aside funding for an island airport in Tbkyo 
Bay, beneath which would coexist offices, apartments, 
tanker docks and warehouses. 

Why not look ahead to the 21st century and an even 
greater leap in man-made land construction? The is- 
land sits 200 miles offshore, far from the smog and traf- 
fic of the city and benefiting from the favorable tax 
treatment of a "'free port.*' Here, new industry can 
grow at an orderly pace without gening tied down to 



flV trfchWTlONAJ. 




COURTED MITSUI ENGINEERS 




Japanese concept art show Tecbnopgrt Quk* | cop | » It will look when complete In 
(he next decade. Aerial photo (above) shows portion of the 9-sq.-ml. Inland already hoi IL 




COURTESY SOHO AIA5X* PETROLEUM 



OJ I -dri lling is rands such as the Sohlo gravel conjtructJon in Harrison Bay, Alaska, are the 
forerunners of large-scale man made islands. The Island, which Is made of 1. 25 million cu, 
ft. of gravel, Is 3 SO ft, across. It's built for calm seas. 



ARTIFICIAL 

ISLANDS 

bureaucracy and excessive taxes. Here, 
Uie environment can ba controlled from 
the sea bed up We ll call it liberty 
island. 

Connected to the mainland by a mill- 
(imbed tunnel, the island's mass-transit 
system brings it closer (0 the rest of the 
world than a midtown bus. Siate-of-th^ 
art roughing pumps keep the lubes 
virtually air-free. That allows a mag lev 
train system Eo race above its magnetic 
track at supersonic speeds. The idea is 
based on a demonstration in 1982 by 
Yoshihiro Kyotani of the Japan National 
Railways. He and his team succeeded in 
running a full-scale, electromagnetical- 
ly levitated vnaglev train 300 mph on 9 
test track- ft was just a small leap of the 
imagination to the supersonic train. 
Having escaped (he friction of a track 
through levitation, it now also escapes 
air friction by virtue of the tunnel's 
roughing pumps, 

Laying the transportation tube at 
varying depths down to 3,000 feet 
allows the transit system to follow the 
contour of the ocean bottom, sitting on 
rock ledges or man-made piers that bob 
imperceptibly above their anchors. This 
idea also originated in the ZOth century. 
Submarine engineer J, Vincent Har- 
rington even identified an attractive 
North Atlantic route for a proposed 
pipeline. 

Liberty Island rises on piers that float 
and are anchored hundreds of feet 
beneath the base Ships can literally 
pass beneath the island. On one side of 
the irregularly shaped land mass d a rock 
ledge beneath the sea permits part of 
the mass to be supported by polders, 
large prestressed concrete walls of the 
type used for Holland s major dikes. 




Artificial island of Chesapeake Bridge 
Tunnel is seen during construct fun. 



On one side of Liberty Island sits the 
world 1 s largest supertanker port. It can 
accommodate scores of tankers that 
couldn't get into New York Harbor or 
Chesapeake Bay. This section is pat- 
terned after "EuroporE/' a series of 
artificial islands linked together off the 
North Sea. The Europeans began build- 
ing it island by-island shortly after 
World Weir El. 

Like the older Europort, our futuristic 
Liberty Island brings the ships inside 
protective walls that keep away the 
driving sea and fierce winds of occa- 
sional storms. 

The 21st century island is composed 
largely of solid wastes from the cities it 
serves. Safe containment walls of light' 
weight steel and other advanced mate- 
rials are used to contain the waste 



Liquid waste, chemically treated at sea. 
is pumped into Liberty Island's soil as 
fertilizer, now that its deadly chemical 
components have been incinerated. On 
a level just above the shipping, Che 
Liquid wastes and the salt air of the sea 
help farmers grow a bumper crop of 
legumes. 

Near the outer edge of the farmland, 
close to the shore, a fishery, facing 
incoming ocean currents, uses cranes 
and nets to farm the carefully husband- 
ed local sea. Indeed, Neil Ruzic's 1980s 
experiments with man-made reefs in 
the Caribbean lay the perfect ground- 
work for such fisheries. 

On the next level up, angled away 
from (he farm country to allow maxi' 
mum sunshine, (he real city begins. 
High-rise office buildings take up a 
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Mitsui Engineering concept of Tokyo Harbor Airport Jstand b basecf partly on early work of Buckminster Fuller. The island will stand on 

pr«tr«ud concrete pillars sitting on concrete pads that act as 'shock absorbers to keep the structure standing in an earthquake. 

Because the island will be raised above sea Jewel, boats will be able to pass underneath. 



considerable pan of the outer periph- 
ery . Farther inland, a giant contained 
city — a super mall of the future — con- 
tains stores, apartments, offices, re- 
search facilities and a heliport. Atop the 
entire affair is an airport, where small 
jets, V/5T0L craft and prop-driven 
planes can land. (Such an airport is part 
of the plan being funded by the Japan 
Institute for Infrastructure Develop- 
ment in Tokyo Bay, The Japanese gov- 
ernment in 1983 appointed an engi- 
neering team to begin designing the 
island for completion in the 1990s.) 

An oid idea 

Man has been building small artifi- 
cial islands, or adding on to existing 
islands, for eons. In Aztec cities of 
ancient Mexico, causeways and smalt 
landfills were the forerunners of the 
20th century landfill islands and deep- 
sea oil rigs. 

With the advent of improved con- 
struction materials such as high-tech 
metals and ceramics, and with 20th 
century overcrowding, man finally had 
the tools and the drive to go to large- 
scale artificial lands. 

Qna of the world's most impressive 
systems of artificial islands sits off the 
Maryland coast in the Chesapeake Bay. 
Completed in 1964, the Chesapeake 
Bay BridgerTimnel system was built in 
three years, by Raymond International 
Builders. The $2 DO million island chain 
links the Delmarva Peninsula with Nor- 



folk, Va. Most of the nearly 20 miles of 
the Chesapeake structure is taken up by 
bridge trestle structures or tunnels. 

Four man-made islands, each eight 
acres in area, sit jn waters 30 in 45 feet 
deep The islands rise up to 30 feet 
above the mean water level so that only 
the fiercest of storms will carry large 
amounts of water over the surface. It 
took 1.5 million tons of sand and 
300,000 tons of rock to build each 
island Today, they provide approach 
ramps to the tunnels and Service areas 
located along tho lengthy road system. 
Garages, emergency equipment and 
tunnel ventilation buildings are on each 
Raymond island- 

As if preparing for the advent of 
bigger man-made islands, Raymond 
constructed specially designed low-lev- 
el trestles of preeast, prestressed con- 
crete at a plant built especially for the 
Chesapeake project.. Since then, Ray- 
mond has used the plant lo build com- 
ponents for seaboard highways. The 
t resiles used on the Chesapeake project 
have withstood pounding salt water 
and ravaging winds for 20 years with- 
out a substantial sign of damage. Such 
material is the basis for the polders 
used to hold up the landward side of our 
imaginary Liberty Island. 

Oil platform experience 

The futuristic island will need more 
than polders to keep it from breaking 
apart of floating away. On the seaward 



side, ocean currents, winds and storms 
present a tremendous engineering chal 
lenge. This is where the oil platform 
cechnologi&s will -come into play. To- 
day's oil platforms face challenges from 
nature such as wind and water damage 
and risks from the drilling itself. The 
engineering job is to construct a stable 
platform that will remain stable even as 
oil is removed, causing increasing give 
in the earth holding up the structure. 

Oil companies have developed a wide 
range of platforms for different environ- 

fFJeaso turn to fMgc I J 7) 



Concept art fhowi an oil platform on a 
conic#! tower to deflect Ice chunks. 
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SAILIN' 

SMALL! 

Mini replicas of America's Cup racers 
offer safety and simplicity for the novice 
and a real challenge for old saits. 

BY CLIFF GROMER 



A t first glance* iJiry tnuk like over- 
sized radio-or *n trolled models. 
L .ln.inq lhrough iht\ wva i?r with deliber- 
ate slowness. The oversized human 
fov.ad pnfcihg up out of the lurkpir ap- 
fn-ars plat rnl Xhm r is a prfiHlJt MUT- tUt'Wf 

boats are no toys Called .Miniature 
Twelve Meters, the roughly ,«■ -st’. iln 1 
Versions (about 12 to 15 feel) of the 12- 
nieter Amt Tien’s Cup rriLers are soph is 
heated sailing machines. 

Tho concept for ihe.se minis original- 
etl three years ago m England where 
they were series- pn^uced under the 
Illusion nauip The boats now are also 
produced m Florida to one design 
rules — -strict pri rangier* thar make up 
the Illusion Class dF racing Applied bun 
has ev&n henn made io the internet inn 
al Yacht hadrtg Union for full ins?m&- 
tional status el the class, 

Single-seat versions (the prmJului- 
n.mi configuration) of ihe minis are 
intended primarily for match racing 
one on one around a \4 7 - nule tnangu 
Lar E.cmrse as oppusi ?d to any number of 
boats running various handicaps .mri 



competing free-for-all styte But rwo- 

pi ace models an. 1 available. too 

Unlike a conventional sailtxiaL where 
you hike out or sit nn n rail as you ride 
the line of excitement between water 
■ ii ni wind, the minis oiler a more rivi- 
li/nrj , albeit l^sS adventurous sailing 
style You sit. or rather recline deep in 
Ehe cockpit with ls*ys stretched out 

Where's the wheel nr tiller, you asfc? 
There is none You steer with a bar 
that's contrd led by youi leet Arrayed 
around you arc about a dozen la lx; led 
linns that attach tn the various sheets 
and sails. Even raising the spinnaker is 
u simple one-man operation fitsm your 
seated po&i :un .lust tug on the right 
line and the >5 nn maker pole is raised nut 
1 '•I its fercrU-i k rrimpisrlment The top 
pmg lift and foreguy are attached and 
the inboard end is dipped to the 1 3 -foot 
EEtL-isl lhal towers over you Controls are 
adjustable sci seating position accom- 
modates all sailors from tail ad u Els to 
smaH children 

No need to worry it you" roan inoxpe 
ritinced sai tor With built in flotation 



Cockpit accommodates even tall aduJts and Is Mid out so all lines are easy to reach. 




HD 







Sleek mini looks like a real 12 - 
meter yacht— until you notice the 
i klpper r who appears to he walking 
on the bottom. The drawing at 
right shows the helmsman s position 
in the cockpit* with his feet on 
the steering bar. 







4 hamhrrs and removablf* bags of lead 
ballast in the kc?nl, she-; mini* can't sink 
or capsize 

You can simplify your sailing by 
operating with jusi the mainsh^m. 
Then as you become more expen 
tmiL'd you mn prow wilh the boa! by 
ptti ploying thnothrr smh. including the 
spinnaker, 

With [he lead ijoilrist removed, the 
minis can be launched easily and oven 
car lopped. And while they may no! be 
incredibly fas l in the water, the minis, 
give you the same \ve\ as the full-si.^ 1 
12 meters All you need is a little 
imagination L ind you can win back the 
Amorica P s Clip. FM 



MANUFACTURERS— 
12-METER MIRJIATUBE5 

L.ifc[. Ynchts. ^|] Calfc* Monte. Cipisiiaiim Be^wJi. 
Cftlri PS &24 

O.i vi ^ & (Jbcrg ipmhiiihter Irw . SCO Wood & SrisioJ, 
R.[. OSHOP 

1 1 1 le =- 1 • n r i Y acliLj. LIS. A 4SGI Ulirwrtnin Act. 
ter. Fla. 33S2D 

Mllll Meu-f hfliftnij. BnaEBM Sjn Rjldul. C.sLl fiflfllP 

Qijan’um Y«hLS. '77JD A<kum & . Fjirmcmt r_ 1 IfcF 

90723 

Rntucprid® Vru hts 3 H Fma ift MGMmtaoe Wh 
49 S 5 B 



Minis are naughty 1 .5 -scale mpdeFs 
of 1 2 mpfet racing boats- The 12- 
co 16 foot -long cm ft feature ihe 
sr»niL snutibL'd bow. heavy displace- 
merit sections and small Reel design 
Of the America S Cup racers. Minis 
fire untJppable and unslnkabl* 





NEW SUPERBIKES 

Today's Technology Destined 
For Tomorrow's Cars 



BY NORMAN MAYERSOHN 
Illustrated by Pat Ruggero 




SupcrNke defined: High G lorcc eorrXcrin-dj dnd 1 00 - horsepower. 



J ust when you might have thought motorcy- 
cles reached their absolute performance peak, 
they started getting even better. Two- 
wheelers hav0 become more powerful and bettor 
handling even as cars began to get bloated with 
luxury features and choked by smog controls. 

The good nows is that you don't have to bo a 
motorcyclist to share in the motorcycle's technologi- 
cal advances Especially in Japan, mechanical in- 
novations start out on two-wheeled road warriors 
and l when proven reliable, are adapted for pas- 
senger-car use. Want some recent examples? Four- 
valve , doubfe-werhesd-cam beads; linerless alu- 
minum cylinder bores; breakerless ignitions; 
adjustable damping suspensions; antivibration 
counterbalancing systems; and tubing exhaust sys- 
tems have ad been popularized by, if not invent- 
ed for r modem superbikes. 

Take a look at the current state-of-the-super- 
bike art. There are 1 OO-plus hp 1 -liter engines, and 
versatile chassis designs to keep up with the 
140-mph potential If were lucky r tve might just 
see some of these features on the four-wheelers 
now being sketched on drawing boards twr/dwida 




UPPER MIRING 5ECTJON; 

Mqre th^n a Jrinplf wJndshnf H 1 he 
r^mg-slyJr cdwhng integrates 
headlight and radiaioi openings, 
sets a stjKfe carmakers ought to 
Strive for \ 



STEEL /ALUMINUM \ 
COMPOSITE WHE ELS: > 

Forged awi spofce-s ror eymp 
absorp[«m P c air alummum rim 
fcvhgm weight They re one 
cure for sttff-nding spoirs cars 



AEROD Y N AMiC ¥ RQ NT FEN D Eft : 

Deflects rushing jir around chassis 
components. The equivalent or 
jcnomorive beitypans already wrn on 
advanced models 



ANTIOIVE FRONT BRAKES: 

Di sctdiiper action shuts off front 
tuspensjhh tiotvntr jvef under 
brmnq tetter ground 
clearance and siatwlfty 





CHIN SPOILED SECTION: 

Cap m eng*npti»rf r downfoift 
andixer ^nd chanrwl for airflow 
to engine <?H cooip r Spoir^r- 
irtwnierf rasters would tidy 
op ri jninttir iengp ne tcxitpart- 

mem, «00l more tTtiwntPy 



LJ QUID COO LEO 
90 : V4 ENGINE: 

Per fKf priory DaFanff 
pl TPi? pOWFFptini 
Flyout would Dp a/i 
ideaJ vibration file fof 
eupnoc^tf;. 



Liquid-Cooled 90° V4 Engine 

The V4 engine is ideal for a motorcycle. Only two 
cylinders wide, it r s narrow enough to mourn low in the 
frame and still give optimum ground clearance. Over- 
heating problems that might plague ihfl rear cylinders 
are duertEd by liquid, cooling. Biggest plus, and one 
that might make buzzy mi mea ts more bearable: The 90° 
V4 has perfect primary balance, which allows solid 
mounting on the frame, using the engine case to 
strengthen the chassis. 

Aerodynamic Bodywork 

Aerodynamics are even more Important to a cycle 
than to a car. Typical two- wheelers have drag coeffi- 
cients in the .70 range, far worse than cars, 
because of all their opposed hardware. Upper 
fairing sections mimic tried -and -true road 
race designs. A tower '‘chin" spoiler conceals 
an pi] radiator. Engines run cooler bo- 



SQUAflE TUBE FRAME MEMBERS: 

FaDnicaffltf in aluminum tor facing Difceu 
Fhn dejrq/i tArfju w rigidity, WJthouE 

a WtrtpU p^^lty, to futu/e cars.. 



cause of better ducting, and riders benefit from less 
wind blasting. Yamaha's faired from fender design 
takes a Uttle of the from fork legs out of the wind and 
hags the tire closely to minimise air turbulence. The 
profile is also designed to direct codling wind into the 
engine, 



Composite Wheels 

Composite construction wheels offer great strength 
with light weight. Forged steel "spokes" have some of 
the flejt and bump-absorbing qualities of traditional 
wire wheals. The aluminum rim keeps weight down and 
allows mounting of tubeless tires. Stiffly sprung sports 
cars could benefit from this construction technique. 



Enclosed Chain Drive 

Topdine sportsbikos are still chain-driven to avoid 
the power losses in the two 90" gearsets needed on a 
shaft drive. Harley- Davidson's enclosed oil bath chain 
drive stretches adjustment periods thousands of miles 
and lets chains live 3 b, (JOG miie^ or more, It also 
eliminates the spooky torque reactions common to shaft- 
drive cycles- 



Square Tube Frame Members 

Square- section tithing, by virtue of iis four^:prn^red 
construction, is less prone to torsional wrap-up under 
high-stress cornering than round tubing. It also can 
do a better job of directing forces to a single, well-braced 



ENCLOSED OI L 
BATH DRIVE CH AIN: 

More tfrnittii than ihuh drivr*, 
and similar technaepgy i&an to 
fome .'nromtamry variable ratio 
firanvriKMiCVTi farces 
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SINGLE SHOCK f SPRING ASSEMBLY 







SUPERBIKES 



Suzuki GSHSDESE \t the dean of the superbike school,, with 
cortventlorkal ixarwefs* Four and multladjmUble suspension. 

64 



FRAME 



SWI NG ARM 



SHOCK COMPRESSING UNKAGE 

Rising-Rate Suspension 

Single- shock rear suspensions are in vogue now. 
Though the idea is old, the execution Is new. By locating 
the shock vertically behind the engine and compress- 
ing it with levers linked lo the swiny arm, die suspen- 
sion can be tuned for rising-rate characteristics: It's soft 
when the bumps are small but gets harder to com- 
press as the wheel travels farther. Multiple adjustments 
for jounce and rebound stiffness, ride height, spring 
preload and air pressure charge allow riders to tailor 
damping to their own si?e and style. 

TO SERVO MOIOR CONTROL 



EXHAUST 

PORT 



Variable Exhaust Port 

Two-cycle engines are still the most powerful for a 
given displacement, but they can suffer from very nar- 
row power bands. Intake and exhaust timing has ah 
ways been fixed by the piston movement opening and 
closing off ports-— until Yamaha developed its elec- 
tronically controlled power valve system. A flat-sided ro- 
tating cylinder is positioned m the exhaust port, and 
effectively varies port size and timing by turning as com- 
manded by an electric servo motor More ponies at 
the low end, free breathing at peak revs . . , just what 
the two-stroke fans always wanted. 



Kawasaki Ninja ^translates to assassin] has new water-cooled 
Four, equals others performance with Just 900-dt displacement. 
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Some of the best features of today's motorcy- 
cles are hidden from view , deep within the dark re- 
cesses of the machine. Though they're not as ob- 
vious as the items already mentioned , they do 
warrant a dose look. 



DRIVE GEAR 



One-Way Clutch 

High-output engines are a delight when the throttle 
is wide open. But when the gas is shut off and there's 
little flywheel effect to smooth the deceleration, they 
can lurch hard enough to make the rear wheel momen- 
tarily lock up Hernia solved the problem by splitting 
their one-way dutch hub in half vertically, connecting its 
outer section to the transmission mainshaft with an 
internal overriding sprag. Under severe engine braking 
the outboard half will freewheel, preventing rear’ 
wheel lockup while retaining the desirable effects of 
compression braking. 





Radial Four-Valve Head 

The hemispherical design of Honda's redial four- 
valve combustion chamber is extra-effident for several 
reasons- It loses Less combustion energy to the atmo- 
sphere and contains no comers to trap unbumed gases, 
a leading cause of detonation- Higher compression ra- 
tios can be used, and the sparkplug is ideally located in 
the center of the action. 

With the valve stems diverging radially from the 
center of the cylinder, no two stems are parallel- That 
makes valve actuation a knotty problem, as a conven- 
tional valve gear would place too much side load on the 
valve guides. 

Honda's solution: A wicked arrangement of primary 
rocker arms and subrocker assemblies. The worthwhile 
result is improved volumetric efficiency, which is due 
to large value sizes and free breathing. Reciprocating 
weight is held down by mounting subrockers directly 
to the head. Might we see this trickery on the 19&0 Civic 
CRX? 




PRIMARY ROCKER ARM 




Antfcffve Brakes 



Antidive brakes cancel the front-end plunge that 
commonly occurs when a superbike's powerful twin discs 
are activated. The principle is quite direct — shut off 
the suspension travel of the front forks when the brakes 
are applied. Honda does it with a tortpie-roactive sys- 
tem; others use a hydraulic actuator coupled to the brake 
caliper. Either way. ground clearance is preserved and 
suspension geometry stabilized for a hard-braking turn. 
Automotive engineers sometimes specify front-end ge- 
ometry that has built-in antidive characteris- 
tics. but motorcycles are way ahead in this department. 

Will we see all this leading-edge technology 
On next year's cars? Probably not. Bit by bit, 
though, the motorcycle test beds yield valuable 
on-the road experience for automotive engineers to 
adopt. Some concepts proven on tworwheelers — 
/rom fuel injection arid turbocharging hardware to 
nondistributor ignition systems and gas-charged 
shock absorbers — have already become common- 
place on modem cars. Some of these innovations 
even originated in the automotive universe, but 
they were largely tested and perfected on the 
new generation of ultra-high -performance super* 
bikes. 

For a pr&view of what might be coming your 
way in up-to-the-minute car designs, look at what 
today's crop of motorcycles has to offer W 




Honda ‘s V4 Interceptor was bred for production-clan road racing. Yamaha RDSGO two-stroke Isn't for sale In the U.S., but many 

You can take yw thoke of 5«K 750- or UMCKC variants Americans would iovt tony me power-valve-equlpped V4 racket. 
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CARS FROM 




Low wages and foreign investment wiff 
help the Koreans mount a LLS, offensive. 



BY MICHAEL LAMM, West Coast Edrtor 



I f you think Detroit ought to worry 
more about the Japanese, forget it. 
Detroit and Japan both better start 
worrying about the South Koreans, be- 
cause 10 years from now, the Korean 
auto industry should be where the Japa- 
nese are now. 

That's because the average Korean 
autoworker earns about $2.75 an hour, 
or a quarter Of what a Japanese assem- 
bler makes ($10 to $1 1 an hour), which 
is not even in the ballpark with their 
$20-an-hour Detroit counterparts 
(these figures include the value of 
hinge benefits). This huge wage gap 
gives the Korean auto industry a tre- 
mendous leg-up on tho world's other 
automakers. 

American car manufacturers are very 
much aware of the Korean advantage — 
so much so that Che VtteM Strest Journal 
recently quoted Lee Iacoeea as saying 
that he doubts the Japanese wit] be able 
to compete much longer in the minicar 
field, now that Korea has entered. In 
fact, Chrysler has sent scouts to talk 
with the Koreans. 

Ford, meanwhile, has bean working 
with Korea's biggest automaker, Hyun- 
dai (pronounced boon-dye) J since 1967. 



Hyundai currently assembles European 
Ford Granadas for the Far East market. 
Hyundai also builds two models of its 
own; the Fony, on a 96-6-in. wheelbase, 
and the 101.6 -in. Stellar. Both are solid 
four-cylinder, rear-drive cars, but 
Hyundai hopes to get a front-drive 
subcompaci into production by the end 
of this decade, and that model is des- 
tined for our shores. Right now, Hyun- 
dai ranks 4 1st among nOmU-S- world 
businesses and is planning a huge plant 
expansion in its home city of 
Ulsan — Korea J & 'Detroit/' 

The other big Korean automaker, 
Daewoo Motors, is already half-owned 
by Genera! Motors. Daewoo, along with 
GM s German Opel subsidiary, are de- 
signing a fwd replacement for the T ear 
(Cheuette). This car is also destined for 
export to the United States, probably 
under the Pontiac nameplate. 

That's significant because, as U S 
trade quotas restrict the importation of 
more Japanese cars by American auto- 
makers, Detroit begins looking toward 
Korea as a second source. GM dealers, 
for example, could sell more Suzuki 
Sprints and Isuzu Spectrum* in 1985. 

■ ffisase turn io page J 12) 




Daewoo Royals fj an Opel Rekprd lookallke with a IQZ-hp, 1.9 -titer four-cylinder engine. 




Hyundai's big car is the Stellar It has a I02-Vn. wheelbase and a TGO-hp, l.fe-Nter Four. 
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SOUND 

INVESTMENTS 
FOR YOUR CAR 



We mix and match some top-notch components to assemble three 
stereo rigs for living-room listening on wheels. 



BY CHRISTOPHER GREEIMLEAF; Photos by Bill Ashe 




A good car stereo— like a turbo under your hood— has lo give you the pu nch when you 
need it. Without Stumble or hesitation, it must deliver the power to overcome road 
noise, and to match the sound system you're used to at home. 

When we set out to assemble three high-performance sound systems— good, better and 
best— we trusted our e^rs to select the components that put the music first. 

. fHrvKr ittttl Tft Junfi- t HI 



jM This dream system, ^ssembkti 
with off-the-slieir components, 
lifts. rb+H music ploy with all the 
fidelity of liomu stureo equipment. 

1* Heart of the system Is NaScamlihi s Tl> 
800, a remarkabre awfiw dignai tuner 
and tape player. It features Darby B And 
Dolby C. and simple but ncphtiikated 
controls on the front pan-ef. Wit h its re- 
mote tape heiid aFkjninent control (2J. the 
1890 NakannlshJ Is the ultimate musit 
source for a e^r-pased stereo. 



3 to ?, Components are part of Audio- 
moOFFe i 160Q integrated system of three 
loudspeaker pairs, amplifier and front to 
rear fader control 1*1,090] The amplifier 
fj| Is out of the way, since it's In stalled In 
your trunk. It pumps out a total of 160 
watts RMS and adjusts For bass level The 
Front satellite speakers |4j normally go a I 
ihln levef on the side kick panels and 
complement the rear satellites |5|^ which 
are designed for comer mounting on tne 
rear deck panel. The subwoO Fori [b| P two 
awesomely muscular ipeakeri for deep 



bass r go under the rear efe-ck. The fader 
knob- fits anywhere you warn to put it 
and subtly balances front and r-ear stereo 

8. Alpine's 3015, a 1 even -band computer 
I fed graphic equalizer and automatic 
level control, is an add-on for fine- Tuning 
car acoustics and compensating for road 
noFse It’s S400 

Before installation, our dream sys- 
tem, which blends very rofi nod control 
over your music wiEh elegant design, 
totals $2,3 m. 



WilTnpHJil *ii|eiiiHKHUk’ HjTErtti 
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And IThought I Was A 

GOOD DRIVER! 



BY GARY WJTZENBURG 



A sk yourself an important question: Do you really 
know how to react in a sudden highway emer- 
gency? Most of us consider ourselves excellent driv- 
ers, I know I did. But most of us are wrong. Natural 
ability provides a head start, but expert driving is an 
art. As in acting or athletics, we need expert coaching. 
Without it, we learn by trial and error — so long as we 
survive our errors. 

It's bad enough that most of us already plying the 
highways have little formal training, other than ihe 
sign- reading and parking lessons we received while 
practicing for our first licensing test . Think about how 
many totally inexperienced teen-agers we turn loose 
every year with shiny new licenses. Do we really know 
how to react in a sudden emergency or how to handle 
an unexpected skid? Do they? 

I had my first and — so far— only serious auto 
accident not long after my 31st birthday. But I can 
drink of numerous occasions before that when 1 
narrowly missed destroying myself in a car — two 
particularly scary ones by the time I reached the 
tender age of 17. I learned a lot and somehow 
survived those early years. Would ! want my kids out 
there learning the way l did? Would you? There must 
be a better way . 

There is, It P $ called a professional driving school- Tt 
teaches advanced highway driving, high-performance 
driving, even competition driving, I don't mean some 
guy in a classroom telling you to "turn into a skid." I'm 
talking about serious, behind-the-wheel training by 
highly qualified instructors on a racetrack, skidpad or 
another place where you can actually practice all those 




FfoatfraPly/lte rating champion Be nil ftooi gives chalk talks, 



crucial, potentially lifesaving skills, that you only bear 
about in an ordinary driving "school." 



Professional schools I've known 




Driving at Sears Point Raceway near Sonoma, Calif,* 
northeast of San Francisco. A former top-ranked 
international racer , Bondurant offers one-, two- and 
three-day highway schools (in your car or theirs) as 
well as competition and other specialized courses. His 
method includes substantial dual instruction — the 
instructor rides with you to see how and what you're 
doing and you ride with him so he can demonstrate. 

Ail Bondurant courses begin with a terrific "ground 
school" on basics like proper 
seating position and use . 

of the controls, under- 
steer (front-wheel 
skid), oversteer A fl 

(rear- wheel j|H 



Of the five major North American schools l J ve 
attended, the largest, best-known and most versatile 
te the Bob Bondurant School Of High Performance 



Car control Is wfrat you le-arrt Here, Bob 
Bonduranl dE-monslf ales the ragged edge. 






Professional driving schools may be 
expensive, but they really teach you 
how to react to a highway emergency. 



skid}, shifting, cornering, braking and emergency 
maneuvers. You then progress through a trio of 
driving exercises — a two-turn oval, a greased -down 
skidpad and an Accident Simulator. 

The oval, with a hairpin turn at one end and a faster 
sweeper at the other, gives repetitive braking r shifting 
and cornering practice. The icelike skidpad provides 
excellent skid-control training at tow speeds as the 
instructor demonstrates and you practice various 
skids and spins. Skid correction is one of those 
things — like riding a bicycle—that you have to experi- 
ence to master. Theory alone won't do the job. 

The Accident Simulator — sort of a pylon freeway 
with traffic lights over each of its three lanes — teaches 
you how to drive around a sudden obstruction instead 
of locking up the brakes and skidding into it. Here's 
how it works; 

As I approach the pylons at low speed {about 20 
mph] r the instructor turns two of the Lights red. My 
task is to dodge quickly into the "unobstructed" 
(green) lane without touching the brakes or any 
pylons. It's easy at first, but gets tougher as I repeal 
the exercise at progress ively higher speeds up to 40 
mph. Then, on one run r all three lights suddenly go 
red — the road is completely blocked. I try to stop in 
time — which usually can't be done — effectively dem- 
onstrating how much distance is required to stop a car 
even at moderate speeds - 

All but the one-day course also include some time 
on the very challenging Sears Point racetrack, a 
genuinely thrilling experience that will give you a new 
perspective on what real racers are up against out 
there- 

Another good bet for highway training is the 

r rum To page 123} 



Some sthoofc let 
you me your own 
car, which Is 
the least ex- 
pensive way 
to learn. 



Slide Cars at the Berth Poos School lei you practice skid control . 












Phones 



THE 



The cellular system for fast and dear mobile 
phone service in your car is spreading from city 
to city — and now there's even a handheld portable. 



BY MARC STERN; C olor photo by M ark Koi.low r ik i 



I t's technology 3 latest magic show. 

Just take the telephone out of your 
pocket, dial the other stde of the 
world — or a number around the cor- 
ner — and a crisp, clear phone connec- 
tion is yours. The handheld, self-con- 
tained phone will also start ringing in 
your pocket when someone gives you a 
buzz. So don't he fooled by the looks — 
not a walkie^atkie and not a cord- 



r-V fn r, r i cU \A tV,*\ rjFu. uan 



less telephone for your back yard 
The breakthrough phone is the Mo- 
torola handheld DYNA T.A.C 8GQ0X 



Cellular Portable Telephone, a commu- 
nications industry first. 

Tho ^8-ounce SODQX is the smallest 
mobile phone in the world, but has 
powerful features, such as storage and 
recall of up to 30 phone numbers — 
including international listings. Using 
[he latest microprocessor and display 
technology, Lh is programmable unit can 
be used anywhere within an area cov- 
ered by a cellular phone system. (We‘11 
update the latest developments in cellu^ 
lar installations later in this story- The 



Completely se If -contained portable 
telephone from Motorola, shown 
here and in use on facing page, 
gpvtj you total mobility In a city 
With a Cellular system \ below}. 





CALL RELAYED TO 
LOCAL TELEPHONE 
COMPANY 



CALL RECEIVED LOCALLY VIA 
TELEPHONE COMPANY LINES 
OR ANYWHERE IIS? THE 
WORLD VIA SATELLITE 



MOBILE TELEPHONE 
SYSTEM OFFICE (MTSGf 



TELEPHONE COMPANY OFFICE 



DISTANT CELL SITE 



COMMUNICATIONS SATELLITE 



RADIO SIGNALS DON'T 
REACH DISTANT CELL SITES 



CALL PLACED WITH 
PORTABLE TELEPHONE 



NEAREST CELL SITE 



CALL RELAYED TO 
SWITCHING OFFICE 



TO S’ 00 MHz RADIO SIGNAL PICKED UP BY 
NEAREST CELL 5JTE— (A6 CHANNELS AVAILABLE 



Cellular system allows a caller with a per 
table telephone- -either a handheld unit 
like the Motorola pictured above, or a 
mobile version Installed In a car— to con- 
nect with hit telephone company office 
without using telephone lines- When a 
caller dials, a number, a radio transmission 



with power as low as 1 watt reaches the 
nearest cell site. The call Is relayed to the 
Mobile Telephone Switching Office and 
then to the local telephone company, 
where It's completed In the traditional 
way: by telephone lines or communica- 
tions satellite. A call made to someone 



carrying a portable lx transmitted to the 
ceir sites. Then the site nearest the por 
table phone causes it to ring and estab- 
lishes the connection, if the portable 
phone Is a mobile unit In a car, the call is au- 
tomat ically handed off from one cell site 
to another to maintain the connection. 



V. 
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first city set up for cellular was Chicago. 
See New Mobile Phone System, page 
32H, July 81.) 

Totally synthesized — special circuit- 
ry allows it to work on any of the 666 
radio channels in its range — the SOGQX 
has such features as three-way call 
capability and call -transfer. H can be 
programmed io use any of the alte rnate 
long-distance services, such as MCI, 
Sprint or AT&T. And, thanks to the 
power-stingy Liquid Crystal Display, 
you can see the number you are dialing. 
This type of display is easy on the unit's 
batteries. 

With this much capability, you might 
worry about unauthorized usu r but Mo- 
torola has taken security into consider- 
ation. You can program it so it will 
automatically lock and turn off the pow- 
er. And, if you suspect someone might 
know the code you used to lock up the 
unit, you can instantly reprogram the 
locking code, 

A verwtiite system 

Adding to the versatility of this sys“ 
tem are a couple of options that change 
the 8000X into a more conventional, 
vehicle-mounted mobile phone. 



Motorola offers a special vehicle 
adapter into which you fit the handheld 
unit. This unit comes with an externally 
mounted antenna. The adapter also 
offers one-hour battery recharging. 

When it's mounted in a car, the 
fiODOX nearly becomes a standard mo- 
bile phone, much like its bigger brother, 
the premier 6000X mobile cellular 
phone. The key difference between the 
two systems is that where the BQOGX is 
a low-powered (about 1-watt of output 
at the antenna), all in-one unit, the 
6000X consists of two separate units: 
the phone control head that sits under 
the dash and the transceiver electronics 
which sit in the trunk. The mobile unit 
also puts out much more power — up 10 
2b watts 

Like the BOOGX, the 60GOX features 
state-of-the-art microprocessor technol- 
ogy with features like speod-dialing and 
on-hook call processing. It has a highly 
readable 14-digit fluorescent display 
and can store and recall up to 99 
nutnbers. 

The-rellular concept 

Motorola's transceivers fit in well 
with the cellular phone concept, which 



is the key to having a phone that goes 
will] you. Such a system just became 
available in the New York metropolitan 
area, and it will soon be available in 
many cities across the country Nynex 
Mobile Communication was formed af- 
ter the AT&T phone divestiture last 
January. Its cellular system uses equip- 
ment manufactured by Oki Advanced 
Communications and! is the culmination 
of experimentation and research car- 
ried out in Chicago during the 19 70s, 
when the cellular system was known as 
AMPS, or the Advanced Mobile Phone 
System. 

Thanks to the Federal Communica- 
tions Commission's allocation of a wide 
band of frequency space from about 
840 MHz to about 900 MHz, the cellular 
phone system can offer 666 channels 
for duplex communications. Duplex 
communication is what we are used to 
when we use phones. This type of 
Operation allows two-way COnver^a- 
tions with both parties speaking at the 
same time, if they choose to. Normal 
mobile phone operation is simplex, 
meaning that one person can talk while 
the other listens. Duplex operation usti- 
mm to pam It 5) 
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A SPECIAL DELIGHT: 




Your Ovu 




Experience the beauty that a 
pool brings to your garden. Here 
are five ways to bu/fd your own. 



A garden pool can be a very appeal- 
ing addition to your landscape. 
Planted with colorful flowers and 
stocked with fish, the garden pool lakes 
on a vitality of its own. Waterfalls and 
fountains add to the visual interest and 
introduce a pleasing sound. 

One of the first stops in water gar 
deni ng is to select the type and shape of 
pool you want. Fh&m. the five pools 
shown on these pages you're sure to see 
one you'd like in your garden - 

A simple tub pool requires no con- 
struction and is the easiest water gar 1 
den to tend. A pool lined with flexible 
PVC sheet can be designed ID any free- 
form shape. A rigid fiberglass poo] is 
easily installed in an excavated area. A 
masonry poof whether Of concrete or 
concrete topped with brick, offers a look 
of permanence to the surroundings. 

Planning a garden pool 

There are several considerations in 
planning a garden pool- First, select a 
sunny site where water flowers wiJE 
thrive. Second, plan to situate your 
garden pool away from shrubs chat wj]| 
shed into the pool. 

Third, the minimum depth for fish 
and many water plants is I v h to 2 ft. If 
you plan to use the pool for shallow- 



water plantings or only as a reflecting 
pool, the depth can bu lira s. At any rate, 
check your area ordinances, as some 
require that pools of a specified depth 
be Fenced. 

If you plan on having pumps or 
lighting in the pool, consider the near 
est source of electricity. All electrical 
pool equipment must ba grounded with 
three-prong outlets. 

1 Tub gardens 

Caring for a tub garden — whether a 
wine barrel, clawfooi bathtub or simple 
plastic tub — is a good introduction into 
water gardening. The same techniques 
of keeping the water clear, or balancing 
it, can be used in larger pools The 
container should be able lo hold at least 
4 gals, and be completely sealed. To 
seal the tub, line it with a PVC liner and 
use heavy-duty staples to secure the 
liner at the edges. 

Both plants and animals work togeth- 
er to keep the water acceptably clear of 
algae and well balanced. Oxygenating 
grasses replenish evaporating oxygen, 
and absorb carbon dioxide, making life 
difficult for algae. Water lilies partially 
cover the surface of the water to mini- 
mize oxygen loss and keep the water 




cooler. Snails eat algae and consume 
decaying matter on which algae feed. 
Fish eai algae and oilier pests. 

Water garden suppliers can Suggest 
appropriate plants and fish for a tub 
garden and the ocher garden pools 
shown here. Van Ness Gardens, Up- 
land, Calif, suggests that for each 
square yard of surface ihe pool contain 
the following; two bunches oxygenating 
grasses, one medium lo large water lily, 
12 water snails and two 4 to 5-in fish- 
See the supplier list at the end of the 
story, 

2 PVC-lined pool 

A flexible liner of FVC allows you to 
design a pool of any shape. The liners 
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riirp aliso a good repair for Leaking pools 
of OLher materials To deLormino the 
&lzo Jmcr you need, add twico the depth 
of tho [>qoL to the total width: add twice 
the pool depth to the total length 

With a rope or pardon hose Outline 
the pool shape on the ground. Excavate 
the area within the outline, leaving 
shallow water planting shelves if need- 
ed. 9 in. wide and 9 in below the W^ier 
level. Also remove soil in accoirimodaLe 
edging material. 

Ei [$ important to Level the top edge of 
the pool, so die liner wont show at the 
high points. First use a spirit level 
around the perimeter, then level the 
width id length by plating the level on 
a board long enough lo bridge she 
excavation in both directions 



Heniuve arty sharp stones or fools 
that might puncluro the liner Then 
install a ;-in. cushion of damp sand 
along the- bottom end worked into tho 
sides If the Mil J iv fwnlcularly tor.ky . 
consider Installing an underlayment Of 
building grade polyethylene. 

Drape the pool liner over the hole and 
anchor U along Lbe edges with stones or 
bricks. Then place a garden hoso in !he 
ceEiter of the pool and begin tilling ii. As 
the pool Hies the liner will settle. Ease 
off tfie weights to allow the litter to 
settle. 

Lei tho liner settle for one week. 
Then cut the excess liner leaving a 6-in. 
Lip. Secure the liner to the ground with 
20d nails. 

Edge the pool with precast paving. 



Easily adapted to a small space, a tub 
garden can rest on a balcony or deck. 
To plant a tub It should be sealed and 
able to hold 4 gals. 

Thfj pool was excavated and then 
lined with a flexible PVC Trner. By 
using a FVC liner you can design a 
freeform pool of virtually any size. 

This crescent -shaped, rigid fiberglass 
pool looks perfectly natural after be- 
ing edged with stones and planted 
With wafer grasses and water lilies. 

Forms are required to pour this con- 
crete pool with Chamfered lip to 
shape. Pool with water lilies; Is a 
contrast to the colorful garden border. 

This concrete pool topped with brick 
edging Ii a graceful outgrowth that 
adds a central point of interest to z 
brick retaining wall. 
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broken slabs, stones or brick laid in a 
mortar bed of 3 parts sand to 1 part 
cement. Be careful mi to get mortar 
into the water as the lime in Jt is toxic to 
fish and plants- 

3 Fiberglass pool 

To excavate for a fiberglass pool, lay 
the pool top side up, and scribe its 
outline with a stick or other sharp 
object. Dig the hole 6 in. wider on all 
sides. You can backfill later 



poo] suppliers can speed up the removal 
of chlorine. 

4 Concrete pool 

To construct a square or rectangular 
concrete pool lay out the pool corners 
using a mason's line and stakes To 
make sure each corner is square, mea- 
sure 3 ft, from a stake along one tine 
and 4 ft, from the stake along the other 
line. The distance between these points 
should be 5 ft-J adjust 3t as needed 




1. TUB GARDEN 



PVC LINER FOP WOOD BARREL. 
SECURE wrTH HEAVY-DUTY 
SWL OR CARPET TACKS 



LOAM AND 

FERTILIZER 

MIX 



WATER 
Sand 

SANDY LOAM 




Make sure that the (op edge of the PVC- 
llned pool Is level |(op| r 50 (bar the liner 
will not show. While the pool Is being 
filled [above j, remove the Jln#r weights. 



Z. FLEXIBLE P VC-LINED POOL 




a epgiu/jjh 

STONES SET 
SNMJX OF 3 
PARTS SAND. 

I PART CEMENT 



PLANTING S HELP rOR / 

SWALLOW WATER PLANTS 



WATER 



PVt LINER 



■^ OPTIONAL POLYETHYLENE LINER 






I . OUlUNt SHAPE 
Of POOL, DIG 
POOL EDGING 
AND PLANTING 
SHELVES 



2 LEVEL 

TOP EDGE OF 



POOL 



3. REMOVE STONES 
AND SHARP OBJECTS } 

SETTING BED 
FOR STONES 

2tk3 - 
NAfLS 



7. LETUNER5ETONE 
WEEK; TRIM UNER, 
LEAVING 5-fi" LIP- 
j SECURE WITH 2Qd 
I NAILS 

6. FILL WITH 
WATER AT 
CENTER, FITTING 
LINER AS POOL 
FILLS 

5. SPREAD 

LINER ACROSS 
TOP OF POOL 
AND TEMPORARILY 
ANCHOR EDGES 
WIT STONES 



4 ADD IX?’ DAMP 
SAND IN 

BOTTOM 
AND WORK 
INTO £IP&$ 



Remove any sharp rocks and roots 
that may damage the pool. Then line 
the bottom with 1 in. of sand. 

Set the pool in place. Add I gallon of 
water and use it as a level for properly 
positioning the pool. Check that the 
pool is level with a spirit level resting on 
a board that spans pool width and 
length. 

Continue to fill the pool with water as 
you backfill the hole. Edge the pool with 
stones, brick, or mix 5 parts topsoil to 1 
part dry cement, pat the mix into place 
while making sune that none of it slips 
into the poof and then dampen the 
mixture. The topsoil mix will accept 
plantings, 

You can plant the pool when the 
temperature of the water arrives at air 
temperature and the water is dechlori- 
nated. Chemicals available at garden 



TflJiS pr-nHopy A Spangler A&SitEa™ Humr dnsl 
Shup Ertimr 

mun Ni> 3 Dr-rah pnll. 2 ■ SUVpH-|.;-, LilypiSrtv 

Water Garden?., Nc* 3 Uypcm W«CT CafrVrH 
Nca. 4 arid Fi. Fwim|.i Harper 
KesOLii'Le fur iLluviraCwin No 3 V,in N’oiiSi G-snipm 
ElktstraiJOftt. tJycfc. s-icdi Iwis 




3- RIGID FIBERGLASS FOOL 



3. LINE BOTTOM 
WITH r SAND 



2 remove nocki and 

OTHER SHARP OBJECTS 



4 PCHmON POOL 
WJlHffiM i" 
ABOVE GROUND 



7 £ DGE WITH S TONE . BRICK OR 
MM OF 5 FARTS SOIL TO 1 
FART DRY CEMENT, DAMPEN MIX 

6. BACK FILL AROUND 
FOOL WHILE Frti-rNG 
WITH WATER 

5. ADO 1 GM- WATER 
AND REPOSITION SAND 
UN Fit FOOL & LEVEL 



CRESCENT- 
SHAPED 
POOL 
15 * x 4- x a- 



I TRACE SHAPE Of POOL 
AND DIG HOLE ^ 
WOES ON ALL SIDES 
AND TO POOL DEPTH 
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6x6' *HGA 
MESH 



1 DIG HOLE 
Z'-ICT DEEP 
* 6'-T0" SO 



2 FfLL WITH 4 m OF 
GRAVEL AND 
CRUSHED STONE 



3. POSTON MESH 
SUPPORTED BY 
BRICK OR STONES, 
POUR FLOOR 



SECTION 






PTV^ 



I 



*■ CONCRETE POOL 



4 AFTER ?2 HOURS, 
INSTALL FORMS 
AND POUR SIDES 



MOTE. SECURE 
SHOE TO FLOPS 
SLAB WITH 2- HZ" 
MASQNRY NAILS 



BRACING 

DETAIL 



Ad 

COMMON 

NAILS 




5. BRICK AND CONCRETE POOL 



NOTE SECURE 
SHOE TO FLOOR 
SLAB WIT H2-IJZ - 
MASONRV 
NAILS 



6 STRIP FORM 
AND | AY BRICK 
FOR POOL EDGE 
AND WALL 



5. DlORESI 
OF WALL 
AND POUR 
0" FOOTING 



6 * A" 6-GA 
WiRE MESH 
REINFORCING 
SUPPORTED ON 
STONES 



1 OP5HOLE 

2B" DEEP k 4B * 72" 



2. FILL BOTTOM WHTH 
-1" GRAVEL AMO 
CRUSHED STONE 



4 . POSITION 
INSIDE FORM 
AND POUR 
POOL SIDES 



3. POUR A" CONCRETE 
FLOOR SLAB AND 
LET CURE FOR 
? 2 HOURS 



MATERIALS LIST— 
CONCRETE TOOL FORMS 

L?V Nfr. Sm and dEscn^m |um| 

A 2 n*li™r 1 [Imkte 

form urfniO 

B Z WW-^XS'-HT uMEfior [ilyvrtud {icuitfe 

Ibftlfl MllL'hl 

c Z 1 r -0“* e r - ] r Esjeinfusr plywiud touBSjdiK 

lunfcl. titles) 

D Z 4 * M ] ' fl'M fi' - J 0 " u^Etirkif pii^w^K^td [OUUritf 
fcarni sUn) 

L 1Z m'xivFxg'-flT pint liFUiLhj rtbsj 
F 2 pure (bukta slretbl 

G 2 1 w"x 3 vt"»fb'-S p Ar“ pine (inside shoes) 

H 4 1 tt"* 3 W' x b'-8rt" pure (top bracesj 
] i 2 V/x.2 V/k Bto - pine Lauuidu cleats) 

J 12 lo VI ptne (outride braces! 

K |2 W* 1 Z" pine pmm$ 

LI 2 t»"x3W"xfl'-i 1 W pine (outside shoes) 

L2 2 tY/xaV/xT'-BT puw (outstde shoes! 

M 4 IWfxlWx to fel pine (chamfer strips) 
tripped dL 45f) 

Wise. (.id. &d ccemmdn nails, 2Y/ masonry noils 



Next, sen batter boards of three 2X2 
stakes joined by horizon La 1 1 x 6 b so the 
assembly duplicates the right comer 
angle of the slab area- Set the batter 
boards about 4 ft, outside each comer 
for use as reference points, Transfer the 
mason's Lines from the slab corners to 
the batter boards 

Dig the area to a 2-fL 1 CMn depth or 
as planned, Then fill the area with 4 in- 
of gravel and crushed stone. 

Lay 6x6 in. — 6-gauge mesh on the 
ground supported by brick or stones so 
the concrete will encompass ihe mesh. 
Lino the walls with mesh. 

To pour the floor use a mixture of 
three pans sand io one pan cement; or 
use 90-lb, bags of ready-mixed con- 
crete. Use a spade to spread the con- 
crete . Level the slab with a screed. With 
a 2x 4 board make an indentation along 
the perimeter of the floor where the 
walls join, to key the pans together. 
Keep die slab wet by sprinkling It with 
water and covering it with polyethyl- 
ene 

After 8 to 10 hours hose off the forms 
and install them, Then pour the walls. 
Pour to a depth of IVe ft, around the 
entire pooh Then immediately continue 
pouring to the top of the forms. 

Again, keep the concrete wet by 
sprinkling ii with water, every hour if 
needed. Remove the forms after 0 to 10 
hours. 

If you plan to add cater to the con- 
crete you can either add dye to the 
concrete mix before pouring it. or paint 
Lhe pooJ after it has been poured and 
Iuijj ta page 130) 



MATERIALS LIST— 
BRICK/CONCR£TB POOL FORM 

toy No. Sim and cbncdpiiaQ (li»] 

A 2 IfV X ] BT X 111 W HMtlL’nDr ptywdQd iKidnsJ 
B 2 V/x eXEunOtf plywtxxJ (rudt^ 

c 3 i y/ x ay/x S4 v/ p™ si***™) 

D 3 ]'4'riM'M8*0»(sh(]«l 
II Z ! V/* JV/k 54 V/ pifip [ w braom I 
F 1 IW'xa Vj/X 3QVt* pmi nnp hnw^s) 

C LO lVt“X :i V/ X ] ST E »nn (rihs) 

Hloc: Gd tatrunun i\iik u? mh:ufv A nml B lo G: Bd 
Gommun rd Ik EU wtun- E ,tnd F tn n. m**onrv 
rails <o secure 0 and D em flunr U«b 
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Chippendale fyrn^hmgi Include a J hop- built 
lift -top lea table, plus comer diair nnd 
waPi-mmg looking glass. both anrmbied from 
hits. Tabletop Tilts down for storing. rrighfl. 



How lb Create A 
Chippendale Room 



From the tilt-top table to 
the period moldings, we'll 
show you how to create 
a Chippendale setting. 



Uftfith more? people developing an 
mW interest in reproduction furniture* 
PM is proud to introduce the first in a 
secies of stories showing how to create 
a period room. Each story will offer 
detailed drawings for reproducing fur- 
niture, sources for kit furniture pieces 
and a guideline tor re-creating authen- 
tic moldings arid choosing the appro* 31 "’ ■ 



ate wallpaper, paint, mgs and window 
coverings for the period. Each room will 
illustraEe close copies of actual antiques 
that have the game details, proportions 
and scale for each stylistic period 
To begin the series, we've chosen the 
period around the time of the American 
Revolution when the Chippendale style 
was popular. The room shown is similar 



Tilt-ftp uole (fcSsyn corsouciion amT :e*i Wiliam (tolmnn falwjtjn Fut? BtijfiDduLJir.fi!, CixveT^w.Ti, N f 
L-onjyrutciori. ltxr <*m naw-»a pftpioi tor^i ^ . ,i<-. 

Gctt? kihotn^i. Hairy Harirnan Studios, Kco»m Kytat iTemrt; lecfintcal .in Emo# f IrrTrnpscn 
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to ono that might have been found in a 
Connecticut home between 1780 and 
1 7|}Q- The furnishings include a comer 
chair, a Chippendale looking glass and 
a tilt-top tea table- The chair and mirror 
are available in kit form. Plans for 
building the table are on the next page. 

The room moldings — baseboard, 
chair rail, cornice and door surround — 
are accurate reproductions Of the Geor- 
gian architectural style which was pop 
ular during the Chippendale period. 
Georgian arohiieaure is named after 
the classical architecture buUt in En- 
gland and the colonies from 1714 to 
1320, during the consecutive reigns of 
King George I. IT and III. The actual 
moldings and their relative scale were 
simplified from moldings found in two 
Connecticut houses built around 1 760. 
Tha woodwork and the wall below the 
chair rail are painted a putty color. 



Most plasEer waits were white- 
washed throughout the colonial peri- 
od— only a few Americans could afford 
imported silk or wool damask to hang 
on their walls. Although still a luxury, 
wallpaper was a less costly substitute. 
The wallpaper shown here is an imita- 
tion of a silk damask bedspread owned 
by Polly Madison, wife of President 
James Madison. 

Since only a few 1 Bib-century cur- 
tains survive today, we must use prints 
and paintings to make accurate rendi- 
tions. All Finer textiles were Imported 
and extremely expensive during colo- 
nial America. Thus, curtains were not 
used as regularly as we use them today. 
Valances were often placed above win- 
dows as decoration and for protection 
from cold drafts. 

!n the Chippendale period, curtains 
could be drawn up like Venetian blinds, 



pulled diagonally to form a swag, or 
gathered to one or both sides and tied 
back. Decorative border tapes were 
added for color and to outline the stylish 
form of the valance The printed cotton 
chintz used for the curtains Imitates the 
curving, naturalistic rococo caste of the 
years between 1 750 and 1 780. 

Painted floors sometimes brightened 
a room and sealed the wood from dirt. 
Oriental carpets were rare for most 
18th-century Americans, Canvases 
with painted designs, called floor 
cloths, were much more common. How- 
ever, most floors during the Chippen- 
dale period were left unfinished, as 
shown. We chose a random-width oak 
plank floor — Gilbert Tapley Vincent 

Mr. Vincent is an adjunct professor in am hi- 
e actum fMiniifjy And d&oormive arts in the 
C<wpemo(vn Graduate Program. Covpers- 
toivn. JVT. 



HOW TO BUILD THE TILT-TOP TABLE 




Round tilt-lop tea tables supported by a 
central shaft and three curved legs first 
appeared around 1740. Our mahogany 
table is supported by a bird cage — a 
wooden assemblage consisting of a top 
and bottom joined by four small posts — 
which allows the top to rotate on the 
podestal. When not in use, the top tilts 
down to save space. Elegant snake-foot 
legs, breed with shoes, are dovetailed 
into the turned pedestal. 

Tabletop and bird cage 

First, glue up the top using no more 
chan three & /i- in boards Join the edges 
to achieve a tight-fitting joint, then glue 
and clamp the boards together. Next, 
cut the parts for making the bird cage. 
Note that the bird cago top has two Vi X 
Vt-in.-dia. pins protruding from each 
end (see detail 1 ), The pins fit into holes 
bored in the cleats, which enable the 
lop io pivot down. To make the bird 
cage lop, start with a ? /a X 7 3 h X 7 3 /i-in. 
mahogany block. Next, rip 7 h in, off one 
side and turn the two pins on this piece. 
Trim the remaining block to fJVz in. 
long Then glue the piece with the 
turned pins beck onto the block. Now 
you can trim the assembled bird cage 
top Lo 6 L /z in. wide. Finally, round over 
the top edge where the tabletop pivots 
down. 

Next, turn the four small posts on a 
lathe to the same exact length. Now 
turn the 4Vi-ln.-dia. washer using a 
faceplate and make the wedge that 
locks the bird cage to the pedestal. 
Don't assemble the bird cage yet. Put it 
aside until later when finishing the 
parts will be easier. 

Unclamp the tabletop after allowing 
the glue to dry overnight and rough-tut 
it to within Vi in. of the finished diame- 
ter of 3lVi, in. Now plane and sand both 



After rough-cutting the gFued-up tabletop 
to sire, glue and clamp the pivot dowel and 
pivot block to the tabletop center. 




Place the tabletop upside down and shape 
the bottom edge using a 3/4-In. rounding- 
over hit fitted with a ball-bearing pilot 



sides smooth. Bo sure to scrape off aU 
hardened glue squeese-mu before plan- 
ing. 

Rout the tabletop to its final dimen- 
sions using the router jig. The jig pivots 
on a Varin.-dia, dowel protruding fiom a 
wood block glued to the tabletop center. 
Note that a wood spacer the same 
thickness as the pivot block is glued to 
the underside of the jig The spacer 
rides on the outside edge of the tabletop 
to keep the jig level. 

First, trim the tabletop to exactly 



Trim the tabletop to let finished diameter 
using the router and Jig ewnlWrtatlon. Note 
that a nop h nailed Inside of the router. 




Rout the tabletop s curved Hp using a 1/2-In, - 
rad, core-box cutter. Note that the nop h 
now nailed outUde of the router. 



SUPPLIERS 

^TT" 1 * 1 * 1 " nnw diur: Use BAITL^ CodKWQ 
Ltd , 747 Oakwuud Art., Dept PMS 2 G, LAto 
Fnrmrt . Hi. 60G45 

Chippandala h»Uiq gbH r BMfi idswi The Bvt- 
Lny CotltfCtifln Lid 

WMfcftrtrtdg: DoLIf Madison OEUiwsk CNo> T- 
S52S), Richard E. Ttubfiux- Inc- . 70S South if ^ St. , 
[frtnpod N J. 07111. 

TSrmpmf and duair EtfartC: NUHU TWwm F- 

B2l03) r RJduuri E. Thibet Inc 

Fluxing!: VilLag* Plfldlk by BruCB Haxtfwapd 
Flaw*. 1 8M3 DiLku P fertw-y Dallas, Tn. 
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TILT-TOP TABLE 







WgLETOF J&r 

I ■: 31-3^'OIA 
|f DGt - GLL'H 2 O -■ 

3GOARD$| - — — — 

CLEAT 

i-miii-v* r m6 » i 

* 2B-r^ T a-p3/|. 

[2 REG0 r 

l p NO.IOfH 
SCREW [4 ftEOO \—~l 

5IS"CHA. * 3f4-HOC£|?KEQP \ ^ 

Z^NQ IOFNSCHEW(4KOD.j 

WA5HE(f— Sffl K 4- If#" 43! A 
^IMOICH IChP FOR WEDGE | 

WEDGE-Hfisn^lB* 4 H 



£E£ MORTISfFOfl 

OFTAJL 1 1 STRIKE PLATE 



POST 

J4HEOD, 

SEE fATTEJWgj 



WASHER 





fTVPfCAg 



HARDWOCD rails 



SEE COLUMN 
PATTERN 



sra d -OlA 
i 5 UT HOLE 
[TYPICAL? 



WIDTH OF 
ROUTE ft 
BASE 



3Jl9“.DiA. 
J=NV OT 
HOLE — 



3ffl"-WIDE 
MORTISE 
FOR WEDGE 



fc* DOWEL 
k HVOT 



il4i2 H 

SPACER 

tabletop' 



3T4- SLOCK GLUED 
TO lABLtTDP 

ROLTTf R JIG FOB TAB LETOP 



EACHSQ - f 



EACH SO - H2 



5^B"-DlA * 
Si'S* Pin 

[BOTH ENDS| 
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,| 3 RF.GD,, 
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11 ? A in, dia. using a Vz-in, straight bit. 
Noil a stop to the plywood base of the j ig 
between the router and the pivot dowel, 
as shown, to hold the cutter at the 
proper distance from ilie tabletop cen- 
ter. Move the router in a counterclock- 
wise direction, Neat, turn the top up- 
side down and round the bottom edge 
using a Vi-in. rounding-over bit. Mow 
screw the cleats temporarily Co the 
tabletop underside (perpendicular to 
the top's grainl to prevent warping 
while the top surface is routed. Use the 
bird cage top to space the cleats proper- 
ly and remember that the finished ta- 



bletop as only in- thick when deter- 
mining screw length, 

Now, with the tabletop right-side up, 
use the router and jig to cue the Vrin* 
deep step into the top with a ‘A-in. 
straight bit. Then use a Vz-in.-rad. core- 
box cutter to rout the 3 A-in,-deep hollow 
that forms the tabletop's curved lip. For 
both of these cuts, nail the stop outside 
of the router and circle in a clockwise 
direction. Rout the rest of the top wiih a 
J A-in, straight bit set at 3 A in, deep. 
Continue spiraling toward the center 
until a 3-in -dia. section of the tabletop 
remains u rerouted. Because this process 



creates a lot of dust, be sure to wear a 
dust mask and goggles. Now clear the 
remaining tabletop center with a chisel 
and plane and sand the tabletop 
smooth. 

Making the legs 

To build the legs, make a full-size leg 
pattern out of E A-in. hardboard. Outline 
the pattern on three 2-in. -thick mahoga- 
ny boards and then trim the legs to size. 
Next, plane the bottom and back of each 
leg square and carefully out the legs to 
the same height Then scribe the dove- 
tails onto the legs with a marking gauge 
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Dllh out |he LabJelop surface using a 3/4-lfv 

straight bit «t i r e In. deep. Leave about J 
in. a? itw tabletop center unrouted. 




Shown here ts me sequence tor making the 
bird cage tup. Rip one side, tun die pins, 
then glue ripped piece hac k to the board. 




After rough-cutting the legs to shape, 
check to be sure the leg top and foot are 
square. Plane and sand as needed. 




H the legs won't fit Into the pedestal 
column, pare down the dovetail using a 
sharp chisel Don e remove too much wood. 



and cut the dovetails a $ shown with a 
hacksaw. Shape the legs using a spoke- 
shave, rasp and file. 

Tum the pedest-a] on a lathe from 4’ 
in.-square stock. If necessary, make the 
blank by gluing up 2-in. lumber. Before 
turning the blank, however, locate the 
J /*-ln -wide mortise for the wedge and 
bore a series of overlapping holes. 
Then, after turning the pedestal, chisel 
out the waste. Note that the top of the 
mortise is angled to match the wedge. 
Turn the blank and sand the pedestal 
while it's still in the lathe. 

Mqxt. cut the dovetail grooves in the 
pedestal bottom for accepting the legs. 
First, make a pattern of the leg dovetail 
out of Vi-in. hardboard. Then use the 
pattern to mark three dovetails 120* 
apart as shown. Using a dovetail saw, 
cut the angled sides of each dovetail 



groove and chisel out the waste. 

Now finish^sand the legs and make 
the shoes. Glue arid nail the shoes to the 
legs with 1 -in. brads. Then glue the legs 
to the pedestal by gently tapping them 
in with a mallet. Carve the rounded V- 
groove detail between each leg. 

Finishing 

Remove the cleats from the tabletop 
for final sanding and staining. Sand all 
parts starting with 80-grit abrasive pa- 
per and then 120-grit. Before applying 
the stain, fill the wood's grain with a 
paste filler. Once the filler dries, sand 
lightly with 120-grit paper Next, apply 
a medium mahogany stain to all parts. 
Once the stain is thoroughly dry, brush 
on a coat of sanding sealer. Allow the 
sealer to dry. then sand lightly with 
2 20-grit abrasive paper. Now apply two 



CORNER CHAIR FROM A KIT 




Qiw a™r clamp leg*. rails and stretchers. 
Unglued arm section keeps Fegj aligned. 



This Chippendale comer chair Jdt from 
The Bartley Collection Ltd. comes pre- 
out and rough-sanded with most of the 
holes probored. The instructions sug- 
gest that you dry assembia the chair to 
check if sanding is needed at the joints 
This rehearsal also gives you insight for 
the actual assembly with glue, 

I sanded the parts before assembly, 
when they were easier to work with. It J s 
also important to sand the chair after 
assembly lo eliminate glue smudges 
that keep the stain from penetrating. 




TKa * .-I ,JK1p+ 4 -- - - i, p A w 

in? iIudVueq oiro cagtr ts ncio to u pc. pco- 
estai column by the wedge. Note the place- 
ment of the washer under the wedge. 




The legs should fit tightly Into the pedestal 
column. If the fit Is too loose, glue a thin 
wood shim to the leg dovetail. 



coats of cabinet varnish. Sand between 
coabs with 220-grit. After the final var- 
nish coat, sand lightly with 28Chgrit 
abrasive paper and rub all parts with 
2/0 steal wool, and then again with 4/0 
steel wool. 

Next, glue up the bird cage, making 
sure its square. Screw the cleats to the 
tabletop with the bird cage between 
them. Mount the bind cage and washer 
on the pedestal and secure them with 
the wedge. Mount the brass latch to the 
tabletop underside and mortise the 
strike plate Into the front edge of the 
bird cage top, (The tik-top table latch. 
No. 12046, is available from Faneui) 
Furniture Hardware, 100 Peterborough 
St., Boston, Mass 02215, for Si 1,95 
postpaid.) 

Apply paste wax over the varnish for 
protection. — LViy/iam Ralston 



Both the stain and finish top coat are 
in a gel form. They're less messy and 
easier to central than liquid, and pro- 
vide a good, even finish. 

The earner chair is available in cher- 
ry, as shown, or mahogany, with pad- 
ded seat ready for fabric. The kit is 
$258 postpaid. The finished chair 
($7#0 plus shipping) is also available 
from The Bartley Collection Ltd., 747 
Oafcwood Ave., Dspt. FM520^ Lake For- 
est, m. 000 65.—P.S. 

(Please rum w pflg*} 122} 
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Maple telephone 
Cower flu neatly be- 
tween waIR ctudt. 
two Upper doon 
provide storage for 
telephone hoohs and 
answering machine 
| below}. Open bot- 
tom section liotim 
the telephone. 



Dial O For Organized 

Here are five ways to turn your telephone 
into a family communications center. 



T oday's home telephone is 
the center of activity for 
conducting personal business, 

recording messages, schedule 



telephone directory,, pad and pencil and cordless 
phones , PM offers five build-i i^y our self telephone 
centers which range from simple wall -hung cabinets 
to an elaborate, space-saving in-the-wall telephone 



Lng the day's activities and keeping in touch with 
family and friends. To help organize the telephone 
and accessories such as an answering machine, 



tower. 

The dimensions of the telephone centers can be 
altered easily to conform to your specific equipment. 
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This wk message center contains a cock bulletin board, pencil jhetf and storage Easy-to-bu lid pi ne phone cupboard has 3 convenient 
corraL You can mount the unit right over an existing wali-hung telephone, drawer located under the slanted writing surface- 





Mahogany home onice organiz- 
er holds an office model phone 
and answering machine; has 
storage drawer cabinet and 
p u I lout writing surface | right j. 



Gqfeeu ebon leal biack /mg 4 /wiire ptrtKA Ot Che in-che-^ll teMj, Under-tiie<ai3lfwt ^nd how aflite urtii Itouno Capcmun 

Ccu^iriiclinn <*nd crfo *-rxl bl** and White ph«K rji rh* ftffc menage center and fxne phonr rupticurd CffnefSTOne P^Hjm Inc 

Coltx frotoi Hmy Hdr?rridri Snides. femm idling Gtrfje HSTOC*: Ternmcal art Eugene Thwi^rtOr 
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1 ln-the-wall telephone tower 



This unit is designed to utilize the dead 
space between wall studs. It J s dimen- 
sioned to fit between studs spaced 1G 
In. on-center When installed, the cabi- 
net will project into the room less than 
2Vi in. 

The two fold-down doors have built- 
in storage racks for holding telephone 
directories end an answering machine. 

The open, bottom 
section of tho cabinet 
is for a wall-hung 
telephone. Behind 
Ehe lower front panel 
is an electrical outlet 
and a phone jack . If a 
cordless phone is 
used, he sure to in- 
stall a dual -recepta- 
cle outlet for the an- 
swering machine 
and phone base: 



neer plywood for the doors and shelves; 
VH«. maple veneer plywood for the 
back. 

Begin by cutting the cabinet top, 
bottom, sides and front panels, Next, 
using a router or table saw, rabbet tho 
top. bottom and sides to receive the S A- 
in. back. Also r dado the cabinet sides for 
the shelves Cut three shelves from J fr 
in. maple veneer plywood and bore 
holes for the hinges in the two upper 
shelves. The hinges used are concealed 
flap hinges which are invisible when 
the door is closed. Each hinge requires 
two 72-in.-deop X 35-mm-dia. ( 1 3 /u inj 
holes. A special flat -bottom, 35-mm- 
dia. drill bit is available from the same 
source that supplies the hinges. 

Nexir cut out the lower shelf for the 
two electrical boxes and saw a wire 
access slot in the bottom, Bore a hole in 
the middle shelf for the answering 
machine wires. Send all parts smooth. 

Assemble the cabinet with 3- in. fin- 
ishing nails and carpenter's glue. First 
glue and nail the shelves to the sides; 
then add the cabinet top, bottom and 
two front panels. Note that the front 
edges of the plywood shelves are hid- 
den by the doors so there's no need to 
edge- band them. Be sure to bore pilot 
holes before trying to nail through the 
maple. Also, nail the rep front panel so 
that the nails will not interfere with 
shaping the rounded cabinet top. Now 
set and fill all nail holes. 



Cabinet 

construction 

Make the cabinet 
frame from nominal 
1-in, maple {actual 
thickness; i: Viq itt.k 
Use Vi-in. maple ve- 

Flrilitied cabinet is 
shown ready lot fratal- 
Jatlon. Note the clock 
outlet with recessed re- 
ceptacle placed next to 
the phone jack . 




Round The lop of the cabinet using Ural a 
bench plane and then a smaller block plane. 
Finish the shaping with a belt sander. 




Rout the doors for the recessed maple pulls 
Uilng a hardboard template, a Vit-ki.-dla. 
guide bushing and a straight bit 




Shown here Is the back view of the nearly 
completed cabinet. Note that the bottom is 
cut away for wiring the electrical boxes. 



Next, round the cabinet top using 
first a bench or jack plane and then a 
block plane. Complete the shaping with 
a belt sander and finishing sander. 

Door construction 

Cut the plywood doors on a radial- 
arm or table saw using a Sharp, smooth- 
cutting saw blade to prevent splintering 
the maple veneer. Next, glue Vt-in,- 
thick x 3 /i-in.-wide maple hardwood 
edging to each door, is shown, to 
conceal the plywood edge. 

Now rout the mortises for the re- 
cessed door pulls using a router, fitted 
with a guide bushing, and a VHn, 
hardboard template. To make the tenv 
plate, first trace the base of the pull onto 
the hardboard, extend the outline Vs in. 
and then cut out the outline using a 
sabre saw. Next, damp the template 
flush with the door top and rout the Vis- 
ta-deep mortise using a VtHii.-dia- 
straight bit. Now bore holes in the doors 
for the hinges as shown. Separate the 
hinge halvas and install the half with 
the retaining screw to the shall Screw 
the remaining hinge half to the door. 
Mount the doors by rejoining the hinges 
and make adjustments, if necessary, to 
achieve a good fit. 

Next, install the telescopic drop- Leaf 
supports to each door before putting on 
the cabinet back. Position the supports 
as shown in the drawing. Then, cut and 
assemble the two storage racks from Vh- 
in. -thick maple. Install the racks to the 
doors using Vi-in.-dia. hardwood dow- 
els. Use a doweling jig to bore J Arifi.- 
dia. holes in the bottom edge of che 
racks; chan insert dowel centers and 
transfer the hole locations to the doors. 
Bore the dowel holes and glue the racks 
to the doors. Re certain to notch the 
back comers of each rack to clear the 
hinges and bore a hole in the back of the 
answering machine rack for the wires. 

Finish 

Sand all surfaces smooth with first 
lOG-grit abrasive paper and then 120- 
grit. Sand and finish the cabinet back 
before nailing it in place. Next, apply 
three coals of a clear, satin finish 10 all 
wood parts. Sand lightly between coats 
with Z 20-grEt paper. Glue wood pulls to 
the doors and nail the back to the 
cabinet, with V*-in. brads 

To install the telephone tower, cut 
away the plasterboard between two 
studs "A in. longer than the cabinet. 
Have an electrician and a telephone 
serviceman connect power to the two 
boxes. Then screw the unit to the studs 
through the cabinet sides. Nail molding 
around ihe cabinet to conceal the cut 
plasterboard . — Rosario C a pot 0$ to 
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